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I.   DESCRIPTION  OF  THE  PROPOSED  ACTION 

A.   The  Proposal 

In  recent  years,  the  demands  for  power  and  for  the  low  cost 
fuels  used  in  power  generation  have  oeen  increasing.  At  the 
same  time,  traditional  fuel  sources  are  being  depleted  more 
and  more  rapidly.  Because  of  these  conditions,  it  has 
become  necessary  to  explore  and  develop  new  sources  of 
energy. 

One  possible  source  of  the  energy  needed  lies  in  the 
nation's  geothermal  resources.  In  many  cases,  geothermal 
electrical  generating  costs  are  lower  than  the  costs  of 
generating  electric  power  from  nuclear  reactors,  coal,  or 
other  fossil  fuels  (Kruger  &  Otte,  1973).  Geothermal 
resources  not  suitable  for  power  generation  may  be  used  for 
domestic,  industrial,  and  agricultural  purposes  which  would 
otherwise  require  electricity.  With  so  many  possible  uses, 
the  development  of  geothermal  resources  could  be  an  asset  to 
the  nation's  economy. 

The  proposed  action  is  to  offer  for  geothermal  leasing  about 
55,176  ha.  (hectare)  or  137,9*10  ac. (acres)  of  public  land  in 
Rio  Arriba  and  Taos  Counties,  New  Mexico.  The  area  is  known 
as  the  "Ojo  Caliente  Geothermal  Leasing  Area"  and  its 
location  is  shown  on  figures  1  and  2.  This  action  would 
make  the  geothermal  resources  in  the  area  available  for 
exploration,  development,  and  production.  To  date  the 
Bureau  of  Land  Management  (BLM)  has  received  three  (3) 
geothermal  lease  applications  for  lands  considered  in  this 
document.  The  assessment  area  has  been  expanded  to  include 
land  adjacent  to  these  lease  applications  and  also  lands 
considered  by  the  USGS  as  having  geothermal  potential.  As 
defined,  the  "Ojo  Caliente  Leasing  Area"  includes:  5,768 
ha.  (14,420  ac.)  of  private  surface  with  federal  minerals; 
1,792  ha.  (4,480  ac.)  of  power  site  withdrawal  lands;  24,064 
ha.  (60,160  ac.)  of  BLM  lands;  and  23,552  ha.  (58,880  ac.) 
of  Forest  Service  lands.  The  entire  assessment  area  covers 
68,096  ha.  (170,240  ac). 

All  of  these  lands  were  selected  for  geothermal  leasing 
either  because  the  geology  of  the  area  indicates  geothermal 
potential,  or  because  industry  has  shown  interest  in  the 
area  by  filing  geothermal  lease  applications. 
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FIGURE    1.    PROPOSED    OJO    CALIENTE    GEOTHERMAL    LEASING    AREA 
IN    RELATION    TO    NEW    MEXICO. 
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FIGURE     2.    B  OU  ND  A  R  Y  O  F   O  J  O   C  A  L  I  E  NT  E   P  R  O  P  O  S  E  D 
GEOTHERMAL      L E A S I N G E A R / T E 
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B.   The  Alternatives 

1.  Limit  geothermal  casing  to  public  lands  for  which  all 
values  can  be  successfully  protected  through  special 
environmental  prote,.  *"ion  stipulations,  and  delay 
leasing  in  areas  determined  to  ^  sensitive  or  which  do 
not  have  sufficient  resource  data. 

2.  Withhold  the  entire  area  fro.  leasing  until  further 
resource  information  is  gathered. 

3.  Do  not  lease  any  of  the  proposed  are*. 


C.   Background  Information 

1.  Geothermal  Potential  in  New  Mexico 

The  Rio  Grande  Rift  is  a  linear  structural  depression 
which  starts  in  central  Colorado  and  divides  New  Mexico 
into  two  distinct  geologic  provinces  (figure  3).  It 
separates  the  Colorado  Plateau  from  the  Great  Plains  in 
the  north  and  merges  with  the  Basin  and  Range  in  a 
poorly  understood  fashion  in  the  southern  part  of  the 
state  (Chapin,  1971). 

Rifting  was  initiated  about  18  million  years  ago  and 
volcanism  and  sedimentation  have  proceeded  simultan- 
eously since  that  time.  Volcanism  has  occurred  mainly 
along  the  central  axis  and  western  side  of  the  rift 
(Chapin,  1971).  The  occurrence  of  present  hot  springs 
activity  shows  a  similar  distribution  (Summers,  1965). 
Rieter  and  others  (1975),  by  compiling  heat  flow  data 
for  New  Mexico  and  Colorado,  delineated  a  high  heat 
flow  (greater  than  2.5  HFU)  (1  HFU  =  1  u  cal/cm^-sec.) 
ridge  coincident  with  the  western  rift  boundary  (figure 
*0.  The  combination  of  high  heat  flow,  recent 
volcanism,  and  hot  springs  activity  makes  the  Rio 
Grande  Rift  a  very  favorable  geothermal  target  area. 

2.  Technological  Requirements  for  Geothermal  Energy 

Usable  geothermal  energy  can  best  be  defined  as  energy 
which  results  from  anomalous  thermal  events  (e.g., 
volcanism,  rising  of  molten  magma,  etc.).  According  to 
Kruger  and  Otte  (1973),  the  following  conditions  are 
required  before  a  geothermal  resource  can  be  used  for 
the  production  of  electricity: 

(1)  reservoir   temperatures   of  at   least   180o   C 
(3560  F); 

(2)  depths  less  than  3  km  (1.8  mi.); 


FIGURE   3.    GENERALIZEDMAP  OF  RIO   GRANDE   RIF 
AJACENTGEO  LOGIC   PROVINCES.    (CHAPIN,    19 
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FIGURE   4.     TERRESTRIAL  HEAT-FLOW  CONTOUR 
MAP  OF  NEW  MEXICO  AND  SOUTHERN 
COLOR  ADO.    CONTOUR  INTER VAL     0    5HFU 
(RIETER   AND  OTHERS,    1975). 
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(3)  fluids  for  transferring  the  heat  to  the  surface; 

(4)  an  adequate  reservoir  volume  of  greater  than  14 
km3  (3  mi3); 

(5)  sufficient  reservoir  permeability  to  ensure 
sustained  delivery  of  fluids  to  wells  at  adequate 
rates  (Kruger  and  Otte,  1973)  (refer  to  table  1 
for  producible  reserves). 

Presently,  geothermal  reservoirs  can  fall  within  four 
general  systems:  vapor  dominated,  hot  water,  hot  dry 
rock,  and  geopressured. 

a.  Vapor  Dominated  System 

This  system  is  dominated  by  hot,  gaseous 
water  vapor  or  steam.  Presently,  the  only 
commercial  geothermal  field  in  the  United 
States  is  a  vapor  dominated  system  located  at 
The  Geysers,  approximately  130  km  (80  mi) 
north  of  San  Francisco,  California. 
Production  first  began  in  1960.  The  field  is 
still  undergoing  development.  Over  100  wells 
have  been  drilled  and  approximately  750 
megawatts  (MW)  of  electricity  are  being 
produced.  One  megawatt  of  electricity 
supplies  the  needs  of  about  1,000  people 
(Kruger  &  Otte,  1973).  Other  commercial 
vapor  dominated  fields  are  located  at 
Larderello,  Italy,  and  Matsukawa,  Japan. 

b.  Hot  Water  System 

There  are  indications  that  the  hot  water 
system  is  more  common  in  occurrence  than  the 
vapor  dominated  system.  This  system  involves 
hot  water  under  pressure.  When  pressure  is 
reduced  to  atmospheric  conditions,  the  hot 
water  "flashes"  (separates)  into  steam  and 
hot  water.  After  flashing,  the  steam  is  used 
to  drive  turbines  and  the  hot  water  is 
disposed  of  by  reinjection,  evaporation,  or 
discharge  into  nearby  waterways.  Corrosion, 
scaling,  and  disposal  of  large  volumes  of 
water  and  associated  minerals  are  problems 
usually  associated  with  this  system. 
Technical  advances  in  the  future  probably 
will  result  in  a  much  more  efficient  use  of 
the  hot  water  system. 

Many  nations  throughout  the  world  are 
developing  hot  water  systems  (e.g.,  New 
Zealand,  Japan,   Iceland,  Mexico,  and  the 
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TABLE  1  AMOUNT  OF  PRODUCIBLE  GEOTHERMAL  ENERGY  IN  THE  UNITED  STATE 

(MWCEN*  OF  ELECTRICITY) 


Energy 

Price 

Known  Re 

serves 

Probably 

Re 

serves 

Undiscovered 

(Mill/kwhr)a 

Amount 

Areas 

Amount 

Areas 

Amount       Areas 

2.90  -  3.00 

1,000 

1 

5,000 

1 

10,000     1 

3.00  -  4.00 

30,000 

1-2 

400,000 

1-4 

2,000,00       1-5 

4.00  -  5.00 

— 

- 

600,000 

1-6 

12,000,000,    1-7 

5.00  -  8.00 

— 

- 

--- 

- 

20,000,000b  d 

8.00  -12.00 

»■■•■ 

- 

— 

- 

40,000,000c  d 

-'   Taken  directly  from  Kruger,  Paul,  and  Carel  Otte,  1973;  Geothermal 
Energy,  Resources,  Production,  Stimulation;  Standord  University  Press, 
Stanford,  California,  360  pgs. 

Areas:  1  -  Clear  Lake,  The  Geysers;  2  -  Imperial  Valley;  3  -  Jemez 
area,  N.M.;  4  -  Long  Valley,  Ca.;  5  -  remainder  of  Basin  and 
Range  area  of  western  U.S.;  6  -  Hawaii;  7  -  Alaska. 

a.  In  1972  dollars 

b.  Hot,  dry  rock  at  less  than  6.1   km  (20,000  ft)  depth 

c.  Hot,  dry  rock  at  less  than  10.7  km  (35,000  ft)  depth 

d.  Development  of  hot,  dry  rock  energy  is  assumed  over  5  percent 

of  the  area  of  the  western  third  of  the  U.S.     Hot,  dry  rock  systems 
development  is  based  on  hydraulic  facturing  of  cost-equivalent 
technology.     Present  drilling  technology  is  assumed;  new,  low-cost 
deep  drilling  could  substantially  improve  these  economics. 


Megawatt-century, 
century. 


a  megawatt  of  electrical  energy  produced  for  a 
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Soviet  Union).  One  system  being  developed  in 
the  United  States  is  the  Valles  Caldera  Field 
(Baca  Ranch  Location)  in  north  central  New 
Mexico. 

c.  Hot  Rock  System 

The  hot  rock  system  is  presently  in  the 
experimental  stage.  The  Los  Alamos 
Scientific  Laboratory  (LASL)  is  currently 
conducting  an  experimental  program  for  this 
system  in  the  Valle  Grande  area  in  northern 
New  Mexico.  The  purpose  of  this  experimental 
program  is  to  design  a  working  model  to 
determine  the  feasibility  of  the  system. 

The  model  for  this  system  involves  drilling 
into  hot  rock,  fracturing  the  rock  if 
necessary,  and  drilling  a  second  well  into 
the  fractured  area.  Water  is  circulated  down 
one  well,  through  the  hot  fractured  rock,  and 
the  resulting  steam  pumped  from  the  second 
well  to  a  generating  plant  to  produce 
electricity. 

Currently,  the  experimental  project  at  Los 
Alamos  has  achieved  circulation  between  the 
two  wells  with  92%  recovery  rate.  Heat 
exchangers  have  been  installed  and  are 
functioning.  This  system  will  be  tested  for 
several  months  to  check  whether  the  temper- 
ature decreases  in  the  closed  circulation 
system  and  to  see  what  problems,  if  any, 
might  be  encountered  from  mineral 
precipitation. 

d.  Geopressured  Reservoir  System 

Geopressured  reservoirs  lie  within  sedi- 
mentary basins  which  receive  continuous 
accumulations  of  sediment  (e.g.,  Gulf  of 
Mexico).  Deep  water-bearing  sediments  are 
under  increasing  pressure  because  of 
continuous  deposition  of  additional  overlying 
sediments.  Although  this  system  is  thought 
to  contain  a  significant  geothermal  resource, 
economic  recovery  is  complicated  by  depths  of 
more  than  3  km  (2  mi)  and  by  the  presence  of 
methane  in  this  system.  At  this  time,  more 
importance  is  placed  on  methane  (natural  gas) 
which  is  captured,  while  the  separated  steam 
is  vented  to  the  atmosphere,  wasting  the 
geothermal  resource. 
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3.  Geothermal  Lease  Status  in  New  Mexico 

Leases  for  geothermal  development  are  currently  being 
granted  on  Federal,  State,  and  private  lands  within  New 
Mexico.  At  present,  the  (J.  S.  Geological  Survey  (USGS) 
has  designated  nine  "Known  Geothermal  Resource  Areas" 
(KGRA's).  These  areas  are:  Baca  No.  1,  Gila  Hot 
Springs,  Kilbourne  Hole,  Kilbourne  Hole  Addition, 
Lightning  Dock,  Lower  Frisco  Hot  Springs,  Radium 
Springs,  San  Ysidro  and  Socorro  Peak.  Baca  No.  1  and 
Socorro  Peak  were  designated  KGRA's  by  USGS  because  of 
geologic  evidence  (43  CFR  3200.0-5  (k)  (1  &  2).  The 
others  were  designated  KGRA's  because  of  competitive 
interest  as  defined  by  the  simultaneous  filing  of  lease 
applications  where  the  lands  applied  for  in  two 
separate  applications  overlapped  each  other  by  half  or 
more  (43  CFR  3200.0-5  (k)  (3)).  Each  KGRA  (leased  by 
competitive  bid)  along  with  its  buffer  zone  of  marginal 
interest  (non-competitive),  may  contain  Federal,  State, 
or  private  lands. 

Presently,  all  but  two  of  these  KGRA's  have  been  opened 
for  Federal  leasing  of  the  geothermal  resources.  Lower 
Frisco  Hot  Springs  and  Gila  Hot  Springs  KGRA's  are 
closed  to  Federal  leasing  right  now.  The  U.S.  Forest 
Service  will  soon  complete  Environmental  Statements  on 
geothermal  leasing  in  these  areas  and  will  make  a 
decision  to  lease  or  not  to  lease  them. 

To  date,  40  competitive  leases  covering  28,698  ha. 
(70,911  ac.)  and  46  non-competitive  leases  on  35,812 
ha.  (88,490  ac.)  have  been  let  on  public  lands.  In 
addition,  186  non-competitive  lease  applications  are 
still  pending  in  New  Mexico  on  approximately  150,183 
ha.  (371,098  ac.)  of  Federal  lands  and  on  State  and 
private  lands  with  minerals  reserved  to  the  Federal 
government . 

The  State  of  New  Mexico  also  has  issued  geothermal 
leases.  The  State  conducted  lease  sales  in  August, 
1974  and  March  1975;  however,  bids  were  received  only 
for  lands  within  or  near  indicated  thermal  anomalies 
and  these  lands  were  subsequently  leased. 

The  Federal  government  does  not  keep  records  concerning 
the  leasing  of  geothermal  resources  on  private  lands. 
Although  some  private  holdings  have  been  leased,  many 
land  owners  are  refraining  from  leasing  to  see  what 
develops  on  leased  lands  adjacent  to  their  property. 

4.  Legal  Provisions 

The  Geothermal  Steam  Act  of  1970  provides  for  the 
orderly  development  of  Federally  owned  geothermal 


10 


Description  of  the 
Proposed  Aotion 


resources.  In  1973,  the  Department  of  the  Interior 
completed  a  four-volume  Environmental  Statement  (ES) 
for  the  Geothermal  Leasing  Program.  This  document 
promulgated  regulations  for  leasing.  On  January  1, 
1974,  43  CFR  3200,  and  30  CFR  270  and  271  became 
effective  to  implement  the  "Steam  Act."  Since  then, 
six  Geothermal  Resource  Operation  (GRO)  Orders  have 
been  issued  under  the  "Steam  Act."  These  GRO  Orders 
were  formulated  by  USGS  pursuant  to  30  CFR  270.11  (see 
Appendix  A  and  B).  GRO  Orders  #5  and  #8  are  now  being 
prepared  and  will  be  published  in  the  Federal  Register 
when  they  are  completed  and  approved. 

5.   The  Process  of  Acquiring  the  Right  to  Develop  and 
"Produce  Federal  Geothermal  Resources ' 

a.   Environmental  Assessment  Record  and  Technical 
Examination 

When  an  area  is  selected  for  geothermal 
leasing,  the  Director  of  BLM  or  his 
authorized  representative  requests  that  other 
interested  Federal  agencies  prepare  reports 
describing  known  resources  in  the  area  and 
the  potential  effect  of  geothermal 
development  on  these  resources  (43  CFR 
3200.0-6(a)).  BLM  then  prepares  an 
Environmental  Assessment  Record  (43  CFR 
3200.0-6(b))  and  Technical  Examination  (43 
CFR  23.5),  incorporating  the  information 
supplied  by  the  other  agencies.  This  EAR/TE 
is  an  evaluation  of  the  impacts  which  could 
occur  during  the  exploration,  development, 
production,  and  close-out  stages  of  a 
geothermal  program.  If  the  area  is  to  be 
leased,  special  stipulations  which  are  not 
covered  in  the  lease  contract,  the  Code  of 
Federal  Regulations  (CFR)  or  the  GRO  Orders 
will  be  recommended  through  the  EAR/TE. 

Since  a  portion  of  a  geothermal  lease 
application  in  the  Ojo  Caliente  area  extended 
from  BLM  land  onto  Forest  Service  Lands,  it 
was  decided  to  include  adjacent  Forest  Lands 
into  the  EAR/TE.  Input  was  received  from  the 
Forest  Service  in  the  form  of  written  data, 
verbal  communication,  and  final  review  of  the 
document. 

Geothermal  development  of  an  area  is  divided 
into  pre-lease  exploration,  leasing, 
post-lease  exploration,  development, 
production,  and  close-out.  A  discussion  of 
each   phase   will   follow,   explaining   the 
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procedures  and  regulations  associated  with 
each  phase  (table  2).  The  sequential  steps 
involved  in  the  exploration  and  development 
of  geothermal  resources  are  presented  in 
figure  5. 

b.       Pre-leasg  Exploration 

Pre-lease  exploration  is  divided  into  "Casual 
Use"  and  "Exploration  Operations." 

(1)     Casual  Use 

"Casual  Use"  as  defined  in  43  CFR 
3209.0-5(d)  means  "activities  that 
involve  practices  which  do  not 
ordinarily  lead  to  any  appreciable 
disturbance  or  damage  to  lands, 
resources,  or  improvements."  The 
activities  do  not  involve  use  of  heavy 
equipment  or  explosives  and  do  not 
involve  vehicular  movement  except  over 
established  roads  and  trails.  Casual 
use  does  not  require  a  permit,  EAR,  or 
TE.  Casual  use  generally  includes  the 
following: 

(a)  Research 

Initial  research  starts  with  a 
literature  review.  Included  along 
with  this  is  a  study  of  available 
maps,  charts,  aerial  photographs, 
and  geologic  publications  of  the 
selected  area. 

(b)  Geological  Reconnaissance 

Usually  one  or  more  persons  on  foot 
accomplish  this  survey  using  a 
Brunton  compass  and  maps  to  obtain 
and  record  data.  The  study 
consists  of  obtaining  information 
on  structure,  stratigraphy,  and  the 
distribution  of  volcanic  and 
hydrothermally  altered  rock. 

(c)  Geochemical  Survey 

This  survey  is  accomplished  by 
sampling  springs,  surface  waters, 
well  waters,  and  volatiles  which 
are  present  in  the  area . 
Temperature,  rate  of  flow,  water 
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PRE-LEASE  EXPLORATION  -  Casual   Use  (no  permit  required) 


Literature  Search  Aerial  Plate  Study      Geologic  Mapping 

Geochemical   Sampling    Aeromagnetic  Survey 

Operator  may  conduct  any  combination  of  these  exploratory  techniques 


ecisioi 


-(Unfavorable  Results^- 
»-(Favorab1e  Resulty 


STOP 


Acquire 
Lease 


1 


PRE-LEASE  EXPLORATION  -  Intensive  Exploration 

(Requires  Notice  of  Intent  to  Conduct  Geothermal  Operations) 

Gravity  Survey  Magnetotelluric  Survey        Radiometric  Survey 

Magnetic  Survey  Active  Seismicity  Study      Shallow  Temperature 

Resistivity  Survey     Passive  Seismicity  Study        Holes 


-(favorable. 


(Unfavorable) *■ 


STOP 


POST-LEASE  EXPLORATION  -  Intensive  Exploration 

(Requires  Lease  plus  Plan  of  Operation,  Notice  of  Intent,  etc.) 

Intensive  Exploration  Observation  Hole     Deep  Exploratory  Well 


<$ 


Unfavorable  Results 


* 


-(favorable  Results) 


STOP 
Abandonment 
Reclamation 


DEVELOPMENT  AND  PRODUCTION 


Reduced 
'ieli 


FIGURE  5 


TYPICAL  EXPLORATION  AND  DEVELOPMENT  SEQUENCE 
(Raschen,  et  al . ,  1976) 
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migration,  and  chemical  analysis  of 
water  and  gases  can  be  determined 
through  this  survey. 

(d)  Airborne  Survey 

Airborne  surveys  are  conducted  over 
the  selected  area  to  locate  fault 
structures,  surface  alteration,  and 
other  geological  indicators.  No 
surface  disturbance  occurs  during 
these  surveys. 

(2)  Exploration  Operations 

"Exploration  Operations"  have  been 
defined  as  "any  activity  which  requires 
physical  presence  upon  public  land  and 
which  may  result  in  damage  to  public 
lands  or  resources."  These  operations 
may  include  but  are  not  limited  to: 
geophysical  operations,  drilling  of 
shallow  temperature  gradient  holes, 
construction  of  roads  and  trails,  and 
cross-country  transit  by  vehicles  over 
public  lands  (43  CFR  3209.0-3(a) ). 
(Refer  to  Appendix  G  for  sample  forms.) 

Groups  or  individuals  who  wish  to 
conduct  Exploration  Operations  on 
Federal  (BLM,  USFS)  land  must  file  a 
"Notice  of  Intent  to  Conduct  Geothermal 
Resource  Exploration  Operations"  (Form 
3200-9)  for  each  operation  they  propose. 
This  "Notice"  must  be  accompanied  by  a 
not  less  than  $5,000  surety  bond  or 
rider  to  a  state-wide  or  nation-wide 
bond.  The  bond  ensures  compliance  with 
all  Federal  regulations  and  stipulations 
governing  exploration  operations. 

After  receiving  the  "Notice  of  Intent" 
and  the  attached  bond  or  rider,  the 
administering  agency  prepares  an  EAR/TE 
evaluating  the  impacts  of  the  proposed 
project.  USGS  provides  input  to  this 
document  in  the  form  of  special  stipu- 
lations designed  to  reduce  or  eliminate 
anticipated  adverse  impacts.  When  this 
has  been  done,  the  administering 
agencies  Authorized  Officer  will  attach 
special  stipulations  necessary  to 
protect  the  environment  to  the  "Notice 
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of  Intent"  and  will  approve  the  proposed 
project. 

After  the  exploration  project  has  been 
concluded,  a  "Notice  of  Completion  of 
Geothermal  Exploration  ^Derations"  (From 
3200-10)  must  be  filed.  The  adminis- 
tering agency  will  inspect  the  project 
location  within  90  days  and  will  notify 
the  group  or  individuals  responsible  for 
the  project  whether  the  regulations  and 
stipulations  have  been  complied  with 
satisfactorily. 

Exploration  projects  conducted  under  a 
"Notice  of  Intent"  may  include: 

(a)  Gravity  Surveys 

Gravity  surveys  are  used  to 
determine  changes  in  the  gravity 
that  result  from  density  changes 
under  the  surface.  Subsurface 
igneous  masses  (intrusives)  that 
may  be  potential  geothermal  sources 
can  be  located  by  this  survey. 
Such  a  survey  is  conducted  with  a 
hand-carried,  light-weight  gravi- 
meter.  Gravity  measurements  are 
usually  made  from  stations  located 
at  section  corners,  quarter 
corners,  and  in  the  middle  of  each 
section. 

(b)  Magnetic  Surveys 

Magnetic  surveys  are  conducted 
either  in  the  air  or  on  the  ground. 
The  survey  is  used  to  determine 
whether  anomalous  magnetic  material 
exists  in  the  subsurface.  Igneous 
rocks  commonly  contain  iron-bearing 
minerals  which  are  easily  detected 
by  a  magnetometer.  Since  these 
types  of  rocks  are  associated  with 
geothermal  waters,  magnetics  can  be 
used  in  conjunction  with  other 
geophysical  methods  to  aid  in 
locating  and  defining  geothermal 
resources. 

The  ground  survey  is  usually 
conducted  on  foot  with  a  portable 
backpack   instrument   and   in   the 
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aerial  survey  the  magnetometer  is 
mounted  in  a  light  plane.  Little 
or  no  surface  disturbance  is  caused 
by  either  survey. 

(c)  Electrical  Resistivity  Survey 

Probably  one  of  the  best  techniques 
for  locating  geothermal  fluids  is  a 
resistivity  survey.  In  general, 
this  survey  consists  of  introducing 
an  electrical  current  into  the 
ground  as  a  means  of  studying  the 
earth's  resistivity.  Since  the 
resistivity  usually  decreases  with 
increasing  water  content  and  tem- 
perature, measurement  of  electrical 
resistivity  is  an  excellent  tech- 
nique for  use  in  geothermal  explor- 
ation. The  method  involves  burying 
metal  plates  or  driving  metal  rods 
into  the  ground  and  transmitting 
electrical  current  through  these 
electrodes.  This  type  of  survey 
usually  requires  vehicular  movement 
over  the  terrain.  In  most  areas, 
existing  roads  will  suffice  and 
minimum  surface  disturbance  can  be 
anticipated. 

(d)  Telluric  Surveys 

Telluric  surveys  involve  measuring 
the  variations  in  natural  electric 
currents  in  the  earth.  As  in  the 
resistivity  survey,  potentiometers 
are  placed  in  the  ground  at  various 
locations.  A  two-man  crew  using  a 
pick-up  truck  is  needed  to  conduct 
this  survey.  Surface  disturbance 
should  be  minimal,  depending  upon 
the  method  of  transporting  the 
instruments  (Raschen  and  Cook, 
1976). 

(e)  Radiometric  Surveys 

The  natural  emissions  from  vents  or 
hot  springs  may  be  monitored  for 
radioactive  constituents.  A  hand- 
held scintillometer  is  used  in 
monitoring  the  waters.  Existing 
roads  and  trails  are  used  in 
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conducting  this  survey  and  impacts 
are  minimal. 

(f)  Passive  Seismic  Surveys 

Passive  seismic  surveys  may  detect 
the  numerous  microearthquakes  and 
ground  noises  frequently  associated 
with  geothermal  areas.  Several 
small  geophones  are  placed  in  the 
ground,  each  connected  by  cable  to 
recorders  about  the  size  of  a  small 
suitcase.  The  geophones  pick  up 
seismic  events  and  transfer  the 
information  to  the  recorder.  The 
study  can  last  from  two  to  four 
weeks.  Usually,  one  to  two  men  are 
required  to  conduct  this  survey. 
The  sensitivity  of  the  geophones 
may  restrict  the  use  of  vehicles 
which  generate  extraneous  vibra- 
tions (Raschen  and  Cook,  1976). 

(g)  Active  Seismic  Surveys 

Active  seismic  surveys  may  be  used 
to  obtain  information  on  subsurface 
geology.  Vibroseis*  is  one  of  the 
most  popular  forms  of  active  seis- 
mic survey  because  of  its  minimal 
adverse  effects  on  the  environment 
(Jiracek,  1974,  pers.  comrru).  This 
method  involves  using  a  truck- 
mounted  vibrator  to  create  seismic 
waves  of  controlled  frequencies. 

Dinoseis*,  although  not  as  popular 
as  Vibroseis,  is  also  an  efficient 
method  of  producing  seismic  waves. 
In  this  technique,  an  explosion 
confined  within  a  truck-mounted 
drum  forces  a  plate  against  the 
ground  to  produce  the  necessary 
vibrations.  Dinoseis  produces 
about  the  same  minimal  surface 
disturbance  as  Vibroseis. 

Detonation  of  explosives  (shot- 
holes)  in  drill  holes  to  generate 
seismic  energy  is  a  technique  which 
is  not  normally  used  because  of  the 
surface  disturbance  and  the  lack  of 
frequency  control.  Weight  drop 
seismics  are  nearly  non-existent  in 
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industry.  This  technique  uses  a 
small,  portable,  heavy  weight 
attached  to  a  pulley  on  a  truck. 

When  the  weight  is  released,  the 
impact  creates  seismic  vibrations. 

*  trademark 

(h)  Shallow  Temperature  Gradient  Holes 

Drill  holes  involved  in  exploration 
to  determine  geothermal  potential 
of  an  area  can  be  used  to  obtain  a 
variety  of  information.  These 
shallow  exploration  holes  are  used 
mainly  for  determining  temperature 
gradients,  heat  flow,  lithology, 
and  shallow  geologic  structures. 
Geothermal  and  geological  test 
holes  no  deeper  than  152  m  (500 
feet)  to  determine  the  presence  of 
geothermal  resources  are  allowed 
under  a  pre-lease  "Notice  of 
Intent."  They  are  drilled  by 
portable,  truck-mounted  drills  and 
usually  require  only  a  short  time 
to  complete.  Holes  deeper  than 
152m  (500  feet)  are  allowed  only 
under  a  lease. 


Leasing 


The  process  of  leasing  Federal  geothermal 
resources  is  separated  into  competitive  (^3  CFR 
3200)  and  non-competitive  W  CFR  3210)  leasing. 
(Refer  to  Appendix  G  for  sample  lease  forms.) 

(1)  Competitive  Leasing 

Competitive  leases  are  issued  to  the  highest 
qualified  bidder  on  designated  tracts  of  land 
within  a  KGRA.  These  tracts  of  land  are 
selected  by  surface  and  subsurface  geological 
features,  drill  log  data,  chemical  analysis 
of  water,  or  by  competitive  interest  in  the 
areas. 

When  a  lease  sale  is  to  be  conducted,  notice 
is  published  weekly  in  one  or  more  papers  of 
general  circulation  for  four  consecutive 
weeks.  The  notice  specifies  time,  place, 
bidding  requirements,  land  descriptions, 
royalty,   rental,   terms,   and  any  special 
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stipulations.  An  application,  accompanied  by 
one-half  of  the  bonus  bid,  is  filed  pursuant 
to  43  CFR  3220.5(a-b).  The  bids  are  opened 
and  displayed  at  the  time  and  place  previ- 
ously advertised.  Then  the  lessor  has  30 
days  to  accept  or  reject  the  bids.  When  a 
bidder  is  successful,  he  is  required  to  sign 
three  copies  of  the  lease  contract,  pay  the 
first  year's  rental,  pay  the  balance  of  the 
bonus  bid,  file  the  required  bond  or  bonds, 
and  submit  a  proposed  "Plan  of  Exploration." 
If  these  requirements  are  met  in  the  speci- 
fied time  frame,  a  geothermal  lease  contract 
is  issued.  Failure  to  comply  within  the  time 
allowed  will  result  in  rejection  of  the  bid, 
and  money  submitted  with  the  bid  will  be 
forfeited  (43  CFR  3220.6(d-3)).  If  a  bidder 
is  unsuccessful,  money  tendered  with  the 
bonus  bid  is  returned  to  the  applicant  with 
information  about  the  lease  sale. 

(2)  Non-competitive  Leasing 

Non-competitive  leases  may  be  issued  for  any 
available  Federal  resources  outside  of  a 
KGRA,  since  geothermal  potential  is  sup- 
posedly lower  in  these  areas.  The  entire  Ojo 
Caliente  Geothermal  Leasing  Area  will  be 
leased  under  non-competitive  leasing 

regulations  because  it  is  not  within 
a      defined      KGRA.  Limitations      concerning 

available  lands  are  described  in  43  CFR 
3201.1-2—5;   43  CFR  3201.1-6. 

A  non-rcompetitive  lease  is  acquired  in  a 
manner  similar  to  a  competitive  lease.  An 
application,  bond(s),  an  application  fee,  and 
a  proposed  "Plan  of  Exploration"  are  sent  to 
the  proper  BLM  office  (43  CFR  3210.2-1 (a-3) ). 
No  bonus  bids  are  required  on  non-competitive 
geothermal  leases.  When  the  application  is 
approved,  three  copies  of  the  lease  contract 
are  sent  to  the  applicant.  The  applicant 
must  sign  the  lease  contract  and  return  them 
with  the  first  year's  rent  (43  CFR  3205.3-5). 

(3)  Lease  Conditions 

The  "Plan  of  Exploration"  is  required  by 
Federal  regulations.  This  plan  describes 
briefly  the  activities  that  will  be  conducted 
on  the  lands  described  in  the  application. 
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The  "Geothermal  Resource  Lease  Contract" 
(Form  3200-21)  allows  the  Federal  government 
to  lease  geothermal  resources  and  at  the  same 
time  provides  protection  for  other  natural 
resources.  Provisions  within  the  contract 
require  protection  of  the  natural  environ- 
ment, prehistoric  and  historic  resources, 
etc. ,  in  compliance  with  Federal  regulations 
(43  CFR  3000  and  3200,  and  30  CFR  270  and 
271;  GR0  Orders,  and  written  and  oral  orders 
of  the  Geothermal  Supervisor).  In  addition, 
special  stipulations  needed  to  protect  unique 
values  of  the  particular  area  may  be  incor- 
porated into  the  lease  contract  and  compli- 
ance becomes  mandatory. 

d.   Post-lease  Exploration 

After  a  lease  is  issued,  Federal  regulations  under 
30  CFR  270.3^  and  43  CFR  3206.6  require  that  a 
"Plan  of  Operation"  be  filed  and  approved  by  the 
land  management  agency  and  the  USGS  before  any 
activity  other  than  "casual  use"  may  begin.  The 
"Plan,"  accompanied  by  maps,  will  describe  all 
exploration  activities  that  will  be  conducted  on 
the  leased  lands.  USGS,  the  lead  agency,  studies 
the  "Plan"  and  sends  copies  to  the  surface 
managing  agency  and  other  interested  agencies  for 
comments. 

The  USGS  must  prepare  an  Environmental  Analysis 
(EA)  covering  the  specific  site  of  the  "Plan  of 
Operation."  A  discussion  of  the  proposed 
exploration,  such  as  gravity,  resistivity,  and 
temperature  gradient  surveys,  may  be  included  in 
the  "Plan."  Generally,  the  proposal  is  to  drill 
one  or  more  exploratory  wells.  An  on-site 
inspection  with  representatives  of  the  lessee, 
USGS,  and  the  land  management  agency  is  then 
conducted  to  assess  the  potential  impacts  of  the 
proposed  operation.  The  "Plan"  and  a  draft  EA  are 
presented  to  the  Geothermal  Environmental  Advisory 
Panel  (GEAP),  which  then  advises  the  Area 
Geothermal  Supervisor  on  the  environmental  aspects 
of  the  "Plan  of  Operation."  The  GEAP  also 
recommends  mitigating  measures  to  protect  the 
environment.  The  EA  is  completed  after  input  is 
obtained  from  the  GEAP.  After  considering  the 
effects  upon  the  environment  and  developing  the 
special  conditions  or  stipulations  deemed 
necessary  to  protect  the  environment,  the  Area 
Geothermal  Supervisor  and  the  appropriate  land 
management  agency  jointly  approve  the  "Plan  of 
Operation." 
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Upon  approval  of  the  lessee's  application  for  a 
"Permit  to  Drill"  (Form  9-331C),  a  permit  which 
includes  GRO  Order  No.  2  and  any  special 
stipulations  is  issued.  Then  the  lessee  may 
commence  the  operations  authorized  under  the 
approved  "Plan  of  Operations."  The  lessee's 
authorized  operations  are  continuously  monitored 
and  inspected  by  the  Area  Geothermal  Supervisor  to 
ensure  that  the  lessee  complies  with  the  appli- 
cable regulations  and  stipulations.  Any  addi- 
tional exploratory  operation  proposed  by  the 
lessee  requires  an  additional  "Plan  of  Operation" 
pursuant  to  30  CFR  270. 3**,  resulting  in  a  proce- 
dure essentially  the  same  as  the  preceding  steps. 

Pre-lease  exploration  methods  have  been  defined 
previously;  however,  post-lease  exploration  uses 
many  of  these  methods  on  a  more  intensive  basis. 
For  example,  exploratory  drilling  methods, 
geologic  information  holes  and  deep  exploration 
wells  requiring  depths  of  more  than  152  m  (500 
feet) ,  may  be  used. 

During  testing  and  venting,  steam,  fluids  and 
gases  are  produced  at  the  surface  and  proper 
precautions  are  necessary  to  prevent  surface 
pollution.  The  odor  of  hydrogen  sulfide  is  often 
present  at  this  point  of  exploration. 

After  the  testing  is  completed,  the  drilling  rig 
is  removed,  a  "Christmas  tree"  (series  of  valves) 
is  attached  to  the  casing  head,  and  the  disturbed 
area  is  rehabilitated.  If  the  well  is  abandoned, 
it  must  be  plugged  and  the  area  rehabilitated  ac- 
cording to  GRO  Order  No.  3.  All  drilling  opera- 
tions must  comply  with  GRO  Orders  No.  2  and  *J. 

e.   Development 

Once  a  successful  exploratory  well  is  drilled, 
plans  are  made  to  develop  the  geothermal  resource. 
A  new  plan,  called  a  "Plan  of  Development,"  must 
be  filed  pursuant  to  the  requirements  of  30  CFR 
270. 3*J  and  .35.  No  development  operations  may 
begin  until  the  "Plan"  is  approved  by  USGS  and  the 
appropriate  land  managing  agency.  Another  EA 
covering  the  activities  described  in  the  "Plan  of 
Development"  is  prepared  by  USGS.  The  GEAP  again 
recommends  mitigating  measures  for  protection  of 
the  environment,  which  may  result  in  additional 
stipulations  being  imposed  upon  the  lessee.  The 
lessee  may  then  commence  the  development  opera- 
tions authorized  by  the  "Plan  of  Development." 
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(1)  Road  Development 


During  development,  roads  will  be  constructed 
to  drill  sites,  to  power  plant  sites,  and 
along  transmission  lines.  Roads  to  producing 
wells  and  power  plants  are  usually  permanent 
and  may  be  surfaced  and  stabilized.  Culverts 
may  be  used  to  avoid  erosion  of  the  road 
beds.  Temporary  roads  to  drill  sites  or 
along  power  lines  will  probably  be  built  to 
lower  standards. 

(2)  Drill  Site  Development 

Wells  drilled  during  the  development  stage 
are  similar  to  exploration  wells,  but  some- 
what larger  equipment  is  often  used.  Drill 
sites  require  a  pad  directly  surrounding  the 
well  head  of  approximately  9  x  9  m  (30  x  30 
ffet)  which  is  leveled  and  cleared  of 
vegetation.  Generally,  less  than  .4  to  .8  ha 
(1  to  2  ac)  is  disturbed.  A  reserve  pit 
(sump)  of  93  to  930  sq  m  (1,000  to  10,000 
square  feet)  and  1.8  to  2.4  m  (6  to  8  feet) 
deep  is  dug  to  contain  waste  fluids.  The 
reserve  pit  can  be  fenced  while  in  use  to 
keep  animals  out. 

After  the  well  is  drilled,  the  reserve  pit  is 
generally  dried  out,  covered  with  dirt,  and 
graded.  The  pit  and  the  remaining  area  of 
the  drill  site  is  rehabilitated  and 
revegetated . 

About  500  to  1,000  barrels  (1  barrel  =  42 
gallons  =  159  liters)  of  water  per  day  may 
be  used  in  drilling  a  well.  This  water  can 
cane  from  water  wells  drilled  in  the  imme- 
diate vicinity,  or  it  may  be  hauled  in  by 
truck.  A  well  with  a  flow  of  about  227 
liters  per  minute  (60  gpm)  will  provide  an 
adequate  quantity  of  water. 

Currently  operating  geothermal  plants  require 
a  steam  pressure  of  about  7  kg/sq  cm  (100 
psi)  at  the  generator.  This  places  a  limit 
on  the  distance  steam  can  be  piped  to  the 
generator  because  heat  loss  results  in 
lowered  pressure;  therefore,  wells  are 
generally  within  .8  km  (1/2  mi)  of  the 
generation  plant.  The  number  of  wells  used 
to  service  a  plant  is  dependent  on  the 
temperature  of  the  wells  (a  temperature  of 
163°  to  177°  C  (325°  to  350O  F)  is  needed), 
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and  the  characteristics  of  the  geot hernial 
reservoir.  Generally,  16  to  20  producing 
wells  are  used  per  power  plant. 

At  Cerro  Prieto,  18  wells  (3  are  standby) 
service  a  75  MW  generating  plant.  They  were 
drilled  with  4  ha  (10  ac)  spacing  (1  well  per 
4  ha).  A  16  ha  (40  ac)  well  spacing  is  being 
used  at  The  Geysers,  but  future  drilling  with 
8  ha  (20  ac)  spacing  is  planned  in  order  to 
maintain  steam  production  to  plant  capacity. 

(3)  Production  Testing 

To  determine  the  sustained  flow  character- 
istics of  a  well,  and  to  clean  out  the  hole, 
each  new  well  is  vented  to  the  atmosphere  for 
a  period  of  time.  Steam,  water  and  noise 
accompany  production  testing.  The  water  is 
generally  directed  into  the  reserve  pit, 
while  the  steam  is  released  into  the  atmos- 
phere. Non-condensible  gases  and  vapors  are 
often  contained  in  the  steam.  These  vapors 
and  gases  generally  make  up  less  than  3 
percent  of  the  total  steam.  When  present  in 
excessive  amounts,  some  of  these  gases  and 
vapors  are  toxic. 

Gas  Toxicity  Levels 

Ammonia  550  ppm 

Boric  acid  None  established 

Carbon  dioxide  5,000  ppm 

Carbon  monoxide  100  ppm 

Hydrogen  sulfide  20  ppm 

Mercury  12.2  ppm 

Methane  10,000  ppm 

Where  any  of  these  gases  or  vapors  are 
present  in  unacceptable  amounts,  monitoring 
devices  and  special  precautions  will  be 
necessary  as  safety  measures.  Additionally, 
very  small  amounts  of  hydrogen  sulfide,  as 
small  as  0.025  parts  per  million  (ppm),  can 
be  detected  by  smell  ("rotten  egg"  odor). 

High  noise  levels  accompany  production 
testing.  Because  of  this,  muffling  devices 
are  usually  installed.  At  The  Geysers, 
measurements  of  noise  from  a  muffled  testing 
well  indicated  a  noise  level  slightly  less 
than  that  of  an  unrnuffled  diesel  truck. 
Noise  levels  from  other  geothermal  fields, 
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both  vapor  dominated  and  water  dominated,  may 
not  be  of  similar  magnitude. 

Blow-outs  have  occurred  in  1  to  3  percent  of 
the  wells  drilled  in  four  commercially 
developed  geothermal  areas  throughout  the 
world;  The  Geysers,  California  (USA), 
Larderello  (Italy),  Wairakei  (New  Zealand), 
and  Cerro  Prieto  (Mexico).  These  blow-outs 
occurred  mostly  during  the  exploratory,  or 
early  stages  of  development  drilling  with 
fewer  occurring  in  later  stages  as  experience 
was  gained  and  local  drilling  techniques  were 
perfected.  Although  some  of  these  blow-outs 
were  temporarily  spectacular,  none  resulted 
in  any  significant  or  lasting  environmental 
damage. 

(*0  Geothermal  Pipelines 

Pipelines  25  to  76  cm  (10  to  30  in)  in 
diameter  will  be  used  to  transmit  steam  or 
hot  water  from  the  production  wells  to  the 
power  plants.  The  pipelines  are  typically 
insulated  with  fiberglass  or  asbestos  to 
minimize  heat  loss.  Expansion  loops  or 
joints  are  placed  at  frequent  intervals, 
either  vertically  or  horizontally,  to  provide 
for  the  extreme  expansion  and  contraction  of 
the  pipes  after  production  start  up  (heating 
up)  and  shut  down  (cooling  down).  Under 
present  technology,  pipelines  are  constructed 
above  ground  to  provide  for  expansion  and 
contraction  and  to  allow  for  easier  main- 
tenance and  detection  of  leaks.  The  lines 
form  a  radiating  pattern  on  the  surface, 
connecting  wells  with  the  power  plant.  They 
may  be  painted  to  blend  with  the  surround- 
ings, and  any  disturbed  areas  not  needed  for 
access  may  be  revegetated.  This  arrangement 
has  been  used  in  commercial  fields  with 
essentially  no  loss  of  land  productivity.  So 
far,  underground  installation  is  not 
economically  feasible  and,  moreover,  it  may 
present  some  safety  hazards. 

(5)  Plant  Construction 

Generating  plants  are  centrally  located  to 
minimize  the  length  of  the  steam  lines  or 
water  pipes  from  the  servicing  wells.  The 
largest  plants  in  current  use  consist  of  two 
55  MW  generators  housed  together  so  that 
production  is  110  MW  per  power  plant.   Power 
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plant  spacing  is  about  one  plant  per  259  ha 
(1  square  mile)  throughout  the  productive 
area.  At  the  Geysers,  the  average  110  MW 
plant  building  is  about  30  x  60  m  (100  x  200 
feet) ,  and  three  stories  high.  The  adjacent 
cooling  towers  are  about  one  third  larger 
than  the  generating  plant  building.  The 
entire  generating  plant  cooling  tower  complex 
occupies  an  area  of  about  2  ha  (5  ac). 

Areas  disturbed  by  construction  of  the 
generating  plant  and  cooling  towers  will  be 
rehabilitated  and  revegetated.  The  buildings 
may  be  painted  to  blend  with  the 
surroundings.  Some  cooling  towers  are 
architecturally  attractive  and  may  be 
intentionally  painted  to  contrast  with  the 
surroundings  to  heighten  the  visual 
experience. 

(6)  Transmission  Lines 

Power  generated  by  the  plant  is  transmitted 
via  conventional  powerlines  to  the  area  of 
use.  The  size  and  location  of  the  lines  are 
dependent  upon  the  power  output  and 
destination.  The  lines  will  tend  to  be  large 
since  1  MW  of  plant  capacity  can  service  the 
power  needs  of  about  1,000  people.  To 
express  this  another  way,  one  110  MW  power 
plant  can  supply  the  needs  of  the  City  of 
Reno,  Nevada. 

Rehabilitation  will  be  possible  on  disturbed 
areas  not  needed  for  continued  production, 
and  should  be  commensurate  with  the  terrain, 
climate,  and  significance  of  the  damage. 

f .   Production 

The  production  phase  begins  when  a  generating 
plant  has  reached  commercial  power  production 
capacity.  Exploration  and  development  normally 
continue  in  parts  of  the  geothermal  field  which 
have  not  yet  reached  commercial  production 
capacity.  The  production  stage  can  be  divided 
into  the  following  discrete  operations: 

(1)  New  Drill  Sites 

Geothermal  fields  may  be  long-lived 
resources.  The  Larderello  field  has  been  in 
production  since  1904,  and  the  Geysers  since 
1958.       The    Geysers    is    estimated    to    have    a 
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minimum  productive  life  of  30  years  or  more. 
Nonetheless,  production  slowly  diminishes  the 
heat  flow,  and  additional  wells  must  be 
drilled  and  completed  to  keep  the  generating 
plant  operating  at  full  capacity. 

Additional  wells  may  be  required  to  replace 
production  wells  that  have  become  inoper- 
ative. If  the  waste  waters  are  disposed  of 
by  injection,  injection  wells  also  may  be 
drilled,  or  the  old  inoperative  wells  may  be 
utilized  for  this  purpose.  The  drilling 
techniques  and  environmental  effects  will  be 
the  same  as  for  development  wells.  On  a 
major  producing  field,  it  can  be  expected 
that  one  or  two  drilling  rigs  will  be 
operating  continuously  throughout  the  life  of 
the  field. 

(2)  Maintenance 

Repair,  maintenance,  and  monitoring  of  an 
operating  field  will  require  the  periodic  use 
of  access  roads  to  service  the  equipment. 
Existing  wells  will  require  occasional  repair 
work  or  cleaning.  The  amount  of  this  reme- 
dial work  will  depend  upon  the  production 
characteristics  of  the  field;  for  example, 
severe  scaling  and  corrosion  will  make 
frequent  remedial  work  necessary.  Normally, 
one  medium-sized  drill  rig  will  be  required 
full  time  for  each  20  to  30  wells  (one  110  MV; 
power  plant). 

(3)  Waste  Disposal 

The  work  force  (both  construction  and  main- 
tenance) for  geothermal  power  plants  will 
usually  be  housed  in  the  nearest  town  rather 
than  creating  a  new  town  at  the  site.  Thus, 
waste  materials  connected  with  human  habi- 
tation will  be  handled  in  the  local 
community.  Sanitary  facilities  for  workers 
will  be  provided  at  the  plant  site.  Solid 
wastes  will  be  disposed  of  in  a  dump 
developed  at  the  site  or  trucked  to  the 
nearest  established  dump  site. 

The  most  significant  waste  disposal  problem 
relates  to  handling  the  excess  geothermal 
fluids.  In  vapor  dominated  systems,  as  at 
The  Geysers,  about  75  to  80  percent  of  the 
water  from  the  spent  steam  is  consumed  in  the 
cooling  towers,  leaving  20  to  25  percent  for 
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disposal.  In  water  dominated  systems,  such 
as  Cerro  Prieto,  the  reverse  is  true,  with  80 
percent  or  more  of  the  total  well  production 
requiring  disposal. 

Disposal  techniques  vary  depending  on  the 
quality  and  quantities  involved.  One  or  more 
of  the  following  techniques  may  be  employed: 

(a)  Evaporation  Ponds 

Waste  water  at  Cerro  Prieto  is  piped  to 
evaporation  ponds.  Where  water  quality 
is  satisfactory,  such  ponds  may  provide 
new  aquatic  habitat.  Where  water 
quality  is  toxic,  special  measures  may 
be  required  to  protect  the  groundwater 
supply,  livestock,  and  wildlife. 

(b)  Natural  Drainage  Systems 

At  Wairakei,  New  Zealand,  waste  water  is 
discharged  into  a  large  river.  Disposal 
of  high  quality  water  in  this  manner  pro- 
vides additional  resources  for  agricul- 
ture, wildlife  and  other  uses.  Low 
quality  water  may  require  extensive 
treatment  before  it  is  suitable  for 
release  into  natural  drainages. 

(c)  By-product  Development 

In  some  instances,  it  may  be  economical 
to  extract  useful  minerals  or  gases  from 
the  geothermal  fluids.  This  could  in- 
crease the  quality  of  the  waste  water 
enough  to  make  it  usable  for  other  pur- 
poses. Desalinization  may  be  feasible 
in  some  areas,  providing  additional 
fresh  water  for  other  uses. 

(d)  Re-injection 

At  The  Geysers,  excess  water  is 
re-injected  into  nonproductive  zones  of 
the       geothermal       field.  Successful 

re-injection  is  dependent  on  the  quality 
of  the  waste  water  and  the  geological 
characteristics  of  the  geothermal  field. 
Typical  considerations  can  include: 
whether  plugging  and  scaling  problems 
will  prevent  the  reservoir  from 
accepting  the  fluid;  whether  fresh  water 
aquifers      can     be     adequately     protected 
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from  contamination  by  hot  saline  waste 
water;  and  whether  the  subsurface  rock 
structure  will  adequately  hold  the 
re-injected  fluids. 

g.   Production  of  Electricity 

Production  from  a  geothermal  field  will  generally 
require  two  to  five  people  per  plant  to  inspect, 
adjust,  and  service  the  wells.  Their  inspections 
might  involve  making  the  rounds  about  once  each 
day  on  the  existing  road  network. 

(1)  Temperature  Drop 

The  field  temperature  may  drop  as  the  thermal 
energy  is  extracted. 

(2)  Water  Utilization 

Cooling  towers  can  consume  about  4.9  to  5.6 
ha  m  (40  to  15  ac  ft)  of  water  per  year  for 
each  megawatt  of  plant  capacity.  Each  110  MW 
plant  can  consume  about  616.6  ha  m  (5,000  ac 
ft)  of  water  per  year.  The  water  may  come 
from  steam  condensation,  waste  geothermal 
water,  or  from  some  other  water  source.  This 
water  consumption  may  be  reduced  by  the  use 
of  some  technique  other  than  conventional 
cooling  towers.  One  such  scheme,  called  the 
"night  stream  cooling  system,"  will, 
theoretically,  use  only  42  percent  of  the 
water  used  by  other  systems. 

(3)  Subsidence 

As  large  volumes  of  water  are  pumped  from  a 
geothermal  reservoir,  some  subsidence  of  the 
ground  surface  may  occur.  In  many  cases, 
subsidence  will  have  no  serious  land  use  or 
environmental  consequences.  In  some  situa- 
tions, such  as  developed  agricultural  land 
under  gravity  irrigation,  minor  surface 
subsidence  can  have  a  significant  impact. 
Continuous  monitoring  might  be  necessary  to 
detect  subsidence.  In  most  instances, 
re-injection  of  the  waste  water  could  correct 
subsidence  problems. 

(4)  Seismic  Activity 

Geothermal  areas  are  typically  associated 
with  seismic  activity.  Such  activity  is 
generally  of  small  magnitude  (usually  less 


29 


Description  of  the 
Proposed  Action 


than  4.5  on  the  Richter  scale).  Earthquakes 
sometimes  modify  geyser  activity  and  may 
affect  other  geothermal  features  such  as  hot 
springs. 

h.   Other  Uses 

There  are  many  possible  uses  for  geothermal  energy 
other  than  for  power  production.  Although  this 
seems  to  be  the  primary  concern  of  industry  and 
government,  many  of  the  discovered  reservoirs  will 
not  have  high  enough  temperatures  to  be  used  for 
this  purpose.  However,  lower  temperature 
reservoirs  may  be  used  in  a  variety  of  ways,  such 
as:  space  heating,  product  processing  and 
canning,  agricultural  heating,  mineral  recovery, 
air  conditioning,  desalinization,  sugar 
processing,  fermentation  processes,  freeze  drying 
of  food,  production  of  heavy  water,  mineral 
extraction  from  brines,  production  of  alumina  from 
bauxite,  gasification  of  coal,  carbonaceous 
textile  processing,  and  production  of  ethyl 
alcohol,  butanol  acetone,  and  citric  acid  (refer 
to  tables  3f  **,  and  5). 

Geothermal  resources  could  provide  substantial 
support  for  agricultural  industries.  Desalinated 
water  may  be  used  to  irrigate  additional  acreage. 
Hothouses  and  greenhouses  may  be  constructed  to 
enhance  food  production  by  increasing  the  growing 
season  to  365  days. 

Geothermal  resources  can  be  used  in  the  drying  of 
timber  and  manufacturing  of  various  wood  and  paper 
products,  which  could  help  create  a  substantial 
economic  base  in  the  assessment  area. 

Commercial  exploitation  of  the  Ojo  Caliente  Hot 
Springs  has  been  underway  since  shortly  after  the 
Civil  War.  At  present,  a  health  resort  offers 
mineral  baths,  massage,  and  mineral  waters  for 
internal  consumption  to  customers  throughout  the 
United  States.  A  portion  of  the  resort  is  heated 
by  natural  hot  water. 

Probably  the  most  reasonable  use  of  a  low 
temperature  geothermal  field  in  sparsely  populated 
areas  is  for  space  heating  and  small  scale  power 
production  utilizing  a  binary  power  plant.  Small 
communities  could  develop  totally  independent 
power  production  in  this  manner  while  developing 
industries  which  could  also  utilize  the  resources. 
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TABLE  3 


TEMPERATURES  REQUIRED  FOR 
VARIOUS  GEOTHERMAL  APPLICATIONS 


TEMP, 


APPLICATION 


E 
«c 
Q) 

■*-> 

IS) 

■o 

*C 

k. 

_L 


200 
190 

180 

170 

160 
150 

140 
130 
120 

no 

100 

90 

80 

70 

60 

50 

40 
30 

20 


Evaporation  of  Highly  Concentrated  Solutions 

Refrigeration  by  Ammonia  Absorption 

Digestion  in  Paper  Pulp 

Heavy  Water  via  H2S  Processing 

Drying  of  Diatomaceous  Earth 

Drying  of  Fish  Meal 

Drying  of  Timber 

Alumina  Via  Bayers  Process 


Temperature  range  < 
conventional  power 
production 


Present  expected 
temperature  range 
for  binary  power 
plants 


Drying  Farm  Products  at  High  Rates 

Canning  of  Food 

Evaporation  in  Sugar  Refining 

Extraction  of  Salts  by  Evaporation  and  Crystallization 

Fresh  Water  by  Distillation.  Most  Multiple  Effect  Evaporations, 

Concentration  of  Saline  Solutions,  Refrigeration  by  Medium 

Temperatures 

Drying  and  Curing  of  Light  Aggregate  Cement  Slabs 

Drying  of  Organic  Materials,  Seaweeds,  Grass,  Vegetables,  etc. 

Washing  and  Drying  of  Wool 

Drying  of  Stock  Fish 

De-Icing  Operations 

Space  Heating 

Greenhouses  by  Space  Heating 

Pasteurization  (harmful   bacteria  killed  at  74.4°C  or  166°F) 

Refrigeration  by  Low  Temperatures 

Animal   Husbandry 

Greenhouses  by  Combined  Space  and  Hotbed  Heating 

Mushroom  Growing 

Balneological  Baths 

Soil  Warming 

Swimming  Pools,  Biodegrading,  Fermentating 

Warm  Water  for  Year-around  Mining  in  Cold  Climates.     De-Icing 

Hatching  of  Fish.  Fish  Farming. 


1/  Source:  Raschen,  Rory,  and  William  S.  Cook,  1976  Exploration  and 
Development  of  Geothermal  Resources,  Conservation  Division,  Office 
of  the  Area  Geothermal  Supervisor,  US  Geological  Survey,  Menlo 
Park,  California.  29  pages  and  14  plates 
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TABLE  4  APPLICATIONS  OF  GEOTHERMAL  ENERGY 

IN  THE  UNITED  STATES  1/ 


Application 


re  1 

Location 

c 

i_ 

<o 

o 
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C 
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o 
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o 

V) 

•^ 
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re 

o> 

IO 

f— 

IO 

> 

a; 

*— ■ 

«5 
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QJ 
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<£ 

o 
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Z 
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Present  Applications 

Swimning  pools  x      x 

Bath  houses  x 

Greenhouses  x   x   x   x   x 

Space  heating  x   x   x   x   x 

Power  generation  x 

Heating  water  for  domestic  use  x   x   x   x 

Spas  and  recreation  x      x 

Lumber  mill  drying  kilns  x 

Fish  propagation  x 

Irrigation  x 

Animal  husbandry  x 

Forest  campgrounds  x 

Safe  heat  source  for  processing  explosives  x 

Pasteurization  x 

Industrial  cleaning  x 

Refrigeration  x 

Coils  under  pavement  to  prevent 

accumulation  of  ice  and  snow  x 

Tree  seedling  nurseries  x 

V  Source:  Raschen,  Rory  and  William  S.  Cook,  1976,  Exploration  and 
Development  of  Geothermal  Resources,  Conservation  Division,  Office 
of  the  Area  Geothermal  Supervisor,  U.S.  Geological  Survey,  Menlo 
Park,  California,  29  pages  and  14  plates. 
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TABLE  5 


APPLICATIONS  OF  GEOTHERMAL  ENERGY 
OUTSIDE  OF  THE  UNITED  STATES  ^/ 


Hungary 

1.  Greenhouses 

2.  Animal  Husbandry 

3.  Space  Heating 

4.  Crop  Drying 

Iceland 

1.  Space  heating  on  a' large  scale 

(40*  of  population) 

2.  Hot  houses  for  flowers 

and  vegetables 

3.  Industrial  utilization 

4.  Power  generation 

5.  Drying  of  seaweeds 

6.  Curing  cement  building  slabs 

7.  Mining  of  diatomaceous  earth 

8.  Fish  breeding  (Salmon) 

Italy 

1 .  Power  generation 

2.  Chemical  production 

3.  Ore  Processing 

Japan 

1 .  Space  heating 

2.  Melting  road  snow 

3.  Sewage  heat  treating 

4.  Livestock  barn  heating 

5.  Egg  hatching  and  poultry 

6.  Power  generation 

7.  Tropical  animal  breeding 

8.  Tropical  and  food  fish 

breeding,  eels 

9.  Greenhouses 

10.  Sapling  growing 

11.  Soil  disinfecting 

12.  Heating  irrigation  water 

13.  Cooking 

14.  Bathing 

15.  Heating  swimming  pools  and 

fire  fighting  water 

16.  Salt  making  or  sesalting 

sea  water 

17.  Tropical 


Japan  (Continued) 

18.  Food  dry 

19.  Mineral  water  and  medicinal 

20.  Rice  processing 

21.  Extraction  of  gases 

22.  Production  of  sulfuric  acid 

23.  Brewing  and  Distillation 

24.  Raising  alligators  and  crocodiles 

25.  Sinter  extraction  (alum) 

Mexico 

1.  Power  generation 

New  Zealand 


1. 

2. 

3, 
4. 


5. 
6, 
7. 
8. 

9, 
10. 


Process  heat  for  newsprint,  pump 

and  lumber  mills 
Space  heating 
Power  generation 
Space  cooling  by  lithium  bromide 

absorption  unit  powered  with 

geothermal  heat 
Biodegradation  of  wastes  from  pigstie 
Washing  and  drying  of  wool 
Soil  and  bulb  sterilization 
Tree  seedling  nurseries 
Cooking  and  sterilizing  garbage  feed 
Alfalfa  drying 


USSR 

1.  Domestic  hot  water 

2.  Space  heating 

3.  Greenhouses 

4.  Soil  Heating  (permafrost) 

5.  Industrial  Uses 

6.  Mining  uses 

7.  Dairy  fanning 

8.  Power  generation  (experimental) 

9.  Iodine  recovery 
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i.   Close  Out 

The  exhausted  production  wells  may  be  revitalized 
before  they  are  abandoned.  If  these  wells  are 
strategically  located,  fluids  re-injected  into  the 
reservoir  through  the  exhausted  welli,  may  lengthen 
the  life  of  the  remaining  field.  If  the  wells  are 
shut  in,  tests  may  reveal  that  the  bottom  hole 
temperatures  and  fluids  have  recharged  after  a 
period  of  time.  If  exhausted,  a  sizeable 
geothermal  field  could  be  gradually  abandoned;  an 
abrupt  cessation  of  operations  might  be  more 
likely  in  a  smaller  field. 

Close  out,  or  abandonment,  of  all  or  part  of  a 
geothermal  field  will  take  place  in  three  phases: 
(1)  abandonment  of  the  subsurface;  (2)  removal  of 
the  surface  installations;  and  (3)  rehabilitation 
of  the  surface  (30  CFR  270.45,  43  CFR  3204.1(1), 
and  GRO  Order  No.  4). 

The  method  of  abandonment  of  equipment  in  the 
wells  depends  on  several  factors  including  the 
condition,  age,  method  of  installation,  and  type 
of  equipment.  Federal  regulations  require  that 
all  casing  on  a  geothermal  well  remain  in  the  hole 
(GRO  Order  No.  4).  The  well  must  be  properly 
plugged  to  protect  the  subsurface  fresh  water  cut 
off  below  the  ground  surface,  and  a  steel  cap  is 
welded  over  the  top  of  the  casing.  A  marker  of 
the  well's  location  may  also  be  installed.  The 
plugging  and  abandonment  of  geothermal  wells  must 
be  accomplished  in  accordance  with  GRO  Order  //  3. 

Removal  of  the  surface  installations,  such  as 
buildings,  roads,  foundations,  and  equipment,  will 
be  accomplished  over  a  period  of  time.  Many  of 
the  installations  may  be  used  at  other  locations 
or  have  salvage  value. 

Rehabilitation  of  the  field  area  will  probably 
take  considerable  time,  depending  on  the 
topography  and  the  size  of  the  developed  area. 
The  obliteration  of  access  roads  will  be  difficult 
to  accomplish,  particularly  where  there  are  cuts 
and  fills  in  rough  terrain.  Reserve  pits  will  be 
filled,  steep  areas  will  be  sloped  and  contoured, 
and  all  disturbed  areas  will  be  revegetated,  if 
feasible. 

6.   Economic  Analysis 

Leasing  of  the  area  in  this  study  will  allow  interested 
companies  to  investigate  the  geothermal  potential  of 
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the  area  more  thoroughly  than  they  have  been  able  to  do 
on  a  pre-lease  basis.  Each  interested  company  will 
decide  how  much  time  and  money  it  wishes  to  invest  in 
the  area  at  each  stage  of  implementation. 
Consequently,  the  economic  scale  of  activity  which  may 
take  place  at  any  one  stage  of  a  geothermal  program  is 
uncertain. 

The  BLM  can  make  a  few  general  statements  about  the 
basic  nature  of  the  activities  which  might  take  place 
in  the  earliest  stages  of  implementation.  Pre-lease 
exploration  has  already  taken  place  in  the  area  to  some 
extent.  Operations  at  this  stage  usually  consist  of  a 
few  people  visiting  the  area  for  a  short  time.  These 
people  might  be  expected  to  spend  money  in  hotels, 
restaurants,  stores,  bars,  etc.  The  amount  of  money 
added  to  the  local  economy  in  this  way  will  vary 
depending  on  the  intensity  of  exploration.  Post-lease 
exploration  will  similarly  consist  of  a  few  people 
entering  the  area  temporarily.  People  conducting 
post-lease  exploratory  operations  might  be  expected  to 
stay  in  the  area  somewhat  longer  than  during  pre-lease 
activity.  Each  will  add  an  undetermined  amount  of 
money  to  the  economy,  primarily  for  services  and 
supplies. 

At  any  stage  of  operation,  a  company  may  decide  to 

continue  or  to  abandon  its  efforts.  Figure  5  shows  a 
typical  exploration  and  development  sequence,  including 

points  at  which  a  company  might  discontinue  or  abandon 

its  efforts.    If  a  geothermal  field  is  ultimately 

developed  in  the  proposed  leasing  area,  the  local 

economy  will  benefit  from  still  more  incidental 
expenditures  and  from  capital  investments. 

It  should  be  remembered  that  the  Federal  government 
does  not  make  the  decision  to  develop  a  geothermal 
field;  interested  businesses  make  the  decision  and 
provide  the  capital.  The  scale  of  development 
activities  will  probably  depend  on  how  profitable 
development  of  the  field  promises  to  be.  Since  uses 
chosen  for  a  geothermal  resource  may  vary  depending  on 
the  quality  of  that  resource,  it  is  not  possible  to 
discuss  even  the  basic  economic  nature  of  the 
development  or  production  stages  of  implementation. 

a.   Market  Study  of  the  Mineral  Commodity 

(1)  Present  and  Anticipated  Demands 

In  recent  years,  the  national  demand  for  all 
forms  of  energy  has  been  high.  Regional 
demand  for  power  in  the  Southwest  has  been 
increasing  rapidly  as  evidenced  by  the  recent 
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construction  of  conventional  power  plants  in 
Arizona,  Texas,  and  New  Mexico.  The  transfer 
of  industry  to  the  Southwest  and  the  region's 
continued  population  growth  both  suggest  that 
the  regional  demand  for  power  of  all  kinds 
will  continue  to  rise  in  the  futile. 

Although  the  demand  for  power  continues  to 
rise,  fuels  traditionally  used  to  generate 
that  power  are  being  depleted  rapidly. 
Recent  petroleum  shortages  have  promoted 
general  recognition  of  the  limited  and 
irreplaceable  nature  of  our  traditional 
fuels.  As  a  result,  efforts  to  develop 
alternate,  economically  feasible  sources  of 
power  have  increased. 

The  use  of  geothermal  energy  may  provide  one 
alternative  to  traditional  power  generation. 
Geothermal  energy  can  be  converted  to 
electricity  for  regional  use  or  used  directly 
for  its  heat  in  the  area  of  origination.  Any 
practical  application  of  geothermal  energy 
will  help  meet  the  demands  for  power  and 
reduce  the  strain  on  our  traditional  power 
sources . 

(2)  Geographic  Distribution  of  Demand 

The  demand  for  energy  is  nationwide,  but 
distribution  of  geothermal  energy  in  most 
forms  is  limited  by  geologic  occurrence  of 
the  resource.  Electricity  is  the  only  form 
in  which  geothermal  energy  may  be  econom- 
ically distributed  from  its  area  of  origin. 
Consequently,  distribution  of  geothermally 
produced  electricity  might  be  expected 
throughout  the  Southwest,  while  other  uses 
will  be  confined  to  the  locale  near  the 
origin. 

(3)  Economic  Feasibility  of  Extraction 

The  potential  worth  of  any  one  geothermal 
well  can  vary  greatly.  For  example:  steam 
which  can  produce  1.M  kg  cm^  (20  lbs/in^)  of 
pressure  per  hour  is  capable  of  generating 
one  kilowatt  (kw)  of  electricity  worth  about 
3.5  mills  on  today's  market.  A  geothermal 
well  which  produces  265°  C  (51 0°  F)  steam  is 
capable  of  providing  92,720  kg  (200,000  lb) 
of  steam  per  hour,  or  10,000  kw  of  electri- 
city. This  quantity  of  electricity  is  worth 
10,000    times    $0.0035,    or    $35.00    per     hour. 
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Coring  the  course  of  a  year,  continuous 
operation  could  generate  electricity  worth 
$306,600.  On  the  other  hand,  many  wells  may 
cost  more  to  develop  than  their  resource  is 
worth. 

Extensive  exploration  will  allow  energy- 
related  industries  to  evaluate  the  potential 
of  a  geothermal  field.  The  economic  feasi- 
bility of  development  and  production  of  New 
Mexico  fields  may  be  determined  as  a  result 
of  extensive  exploration  and  evaluation  by 
interested  industries. 

(*0  Alternate  Sources 

Alternate  sources  of  power  include  coal, 
petroleum,  natural  gas,  nuclear  energy,  solar 
energy,  and  wind.  Use  of  coal,  petroleum, 
and  natural  gas  is  limited  by  finite  reserves 
and  the  non-renewable  nature  of  these  re- 
sources. The  comparative  costs,  advantages 
and  disadvantages  of  the  alternatives  re- 
maining are  beyond  the  scope  of  this 
document. 

(5)  Transportation  Networks 

Current  energy  transportation  networks  handle 
adequately  the  energy  produced  in  the  area 
today.  The  production  of  geothermal  energy 
will  require  construction  of  additional 
transportation  facilities  including  trans- 
mission lines,  pipelines,  and  service  roads. 
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II.  DESCRIPTION  OF  EXISTING  ENVIRONMENT 

A.   Non-living  Components  gj 

1.   Air 

a.  Air  Movement  Patterns 

Winds  come  from  any  direction  except  the  east. 
Different  seasons  usually  have  prevailing  winds 
from  different  directions.  In  general,  the  summer 
and  fall  are  dominated  by  winds  from  the  south  and 
southeast.  The  winter  is  dominated  by  air  flow 
from  the  west  and  northeast,  the  result  of  pacific 
low  pressure  zones  moving  eastward.  The  spring  is 
dominated  by  winds  from  the  west  and  southwest. 
Gusty  winds  from  60  to  80  kph  (MO  to  50  mph)  occur 
during  this  period,  causing  severe  dust  storms. 

The  average  annual  precipitation  is  between  10  and 
1M  inches  per  year.  The  variation  is  largely  a 
function  of  elevation  with  the  highest  areas 
receiving  more  rainfall  due  to  orographic  lifting. 
The  wettest  season  of  the  year  is  late  summer  and 
early  fall  with  an  average  of  forty-three  (M3)  to 
fifty-four  (5M)  percent  of  the  yearly  precipita- 
tion falling.  (Tuan  et.al.,  1969)  This  moisture 
comes  in  the  form  of  moderately  frequent  high 
intensity  thunderstorms  coming  from  the  Gulf  of 
Mexico.  The  remainder  of  the  precipitation  comes 
from  the  movement  of  pacific  fronts  during  the 
winter  season.  Generally  light  to  moderate 
snowfall  with  subordinate  rains  are  the  principal 
forms  of  precipitation  during  this  season. 

Localized  air  inversions  have  been  noted  in 
Espanola  but  seldom  last  longer  than  mid-morning. 
These  inversions  generally  occur  during  the  winter 
months  when  cool  air  settles  on  low-lying  warm 
air. 

b.  Temperatures 

The  most  consistent  meteorological  data  close  to 
the  proposed  lease  area  have  been  gathered  at 
Espanola.  Because  the  average  elevation  near  Ojo 
Caliente  is  higher  than  Espanola  the  temperature 
data  could  be  expected  to  be  decreased  slightly 
when  extrapolating  to  the  assessment  area. 

The  average  annual  temperature  in  Espanola  over  a 
ten  (10)  year  •  period  is  about  10oC  (50oF). 
Generally  the  warmest  month  is  July  with  average 
temperatures  ranging  from  22o  to  2Mo  c  (72°  to  76° 
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F).  December  and  January  are  the  coldest  months 
with  temperatures  averaging  -5°  to  Oo  C  (22o  to 
32°  F). 

Extreme  temperatures  also  generally  occur  during 
the  months  of  July,  December,  and  January.  The 
highest  recorded  temperature  (10  year  recording 
interval)  was  38o  C  (101o  F)  on  July  4,  1966.  The 
lowest  was  -36o  C  (-32o  F)  on  January  7,  1971. 
Highs  above  35o  C  (95o  F)  and  lows  below  -23°  C 
(-10o  F)  occur  infrequently.  The  skies  are  clear 
between  70  and  80  percent  of  the  daylight  hours  in 
the  proposed  study  area.  (National  Oceanic  and 
Atmospheric  Administration) 

c.  Particulate  Matter 

As  with  the  meteorological  data,  Espanola  is  the 
closest  air  quality  monitoring  station.  Total 
Suspended  Particulate  (TSP)  data  over  a  four  year 
period  (1973  to  1976)  show  that  the  annual  geomet- 
ric mean  exceeded  both  state  and  Federal  standards 
during  197^  and  1976.  Twenty  four  hour  averages 
also  exceeded  state  standards  six  times  in  197^ 
and  once  in  1976  (Environmental  Improvement 
Agency,  1976). 

TSP  are  matter,  either  solid  or  liquid,  dispersed 
in  the  atmosphere.  In  the  proposed  lease  area, 
most  of  the  particulate  matter  is  dust  caused  by 
gusty  winds  acting  on  sparsely  vegetated  areas, 
unpaved  roads  and  agricultural  lands. 

d.  Noxious  Gases 

The  closest  monitoring  station  for  noxious  gases 
to  the  assessment  area  is  in  Santa  Fe.  Over  the 
four  (4)  year  period  (1973  to  1976)  only  carbon 
monoxide  exceeded  the  state  and  Federal  standards. 
Data  for  hydrocarbons,  nitrogen  oxides,  and  sulfur 
oxides  were  either  within  acceptable  standards  or 
not  available.  Extrapolation  of  this  data  to  the 
proposed  lease  area  seems  dubious  at  best  because 
of  differing  population  densities,  industrial 
activity  and'  distance  considerations. 

e.  Radiological  Contaminants 

No  man  caused  sources  of  radiological  contaminants 
which  may  degrade  air  quality  are  believed  to 
exist  within  the  assessment  area. 
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f .   Non-ionizing  Radiation 

Non-ionizing  radiation  is  man-made  electromagnetic 
energy  created  by  radio  transmitters  and  high 
voltage  power  transmission  lines.  These  sources 
of  non-ionizing  radiation  do  exi^t  near  the 
assessment  area;  however,  no  problems  in  air 
quality  are  known  to  exist  at  the  present  time. 

2.       Geology 

a.  Regional  Geologic  Summary 

The  Rio  Grande  Rift  is  an  active  tensional  basin 
which  separates  the  Colorado  Plateau  on  the  west 
from  the  Great  Plains  on  the  east.  It  is  bound  by 
steep  normal  faults  which,  depending  on  the 
overall  cumulative  extension  in  the  basin,  would 
flatten  at  depth  (Woodward,  1974).  Volcanic 
activity  has  played  an  important  role  in  the 
development  of  the  Rift  and  appears  to  be  on  the 
increase  (Chapin,  1971). 

The  Ojo  Caliente  Geothermal  Leasing  Area  is 
located  on  the  western  boundary  of  the  Rio  Grande 
Rift.  The  Rift  trends  about  north  20o  east 
through  central  New  Mexico.  It  consists  of  a 
series  of  individually  north  trending  basins  that 
are  successively  offset  to  the  east  as  one 
progresses  north  (figure  3).  The  assessment  area 
characterizes  one  of  these  transitions.  The 
Espanola  Basin  ends  south  of  Ojo  Caliente  and  the 
San  Luis  Basin  begins  just  east  and  continues 
northward  into  southern  Colorado. 

b.  Assessment  Area  Geology 

A  geologic  map  of  the  Ojo  Caliente  leasing  area  is 
presented  in  figure  6.  As  depicted  by  the  outcrop 
pattern  of  the  Santa  Fe  formation  (Tsf ) ,  the  area 
can  be  divided  into  basins  and  uplifts.  The  Santa 
Fe  formation  occupies  the  basinal  areas  and 
delineates  a  lobate,  north-trending,  embayment  to 
the  west  of  Ojo  Caliente.  This  embayment  is  the 
northern  limit  of  the  Espanola  Basin  (figure  3). 

To  the  east  of  Ojo  Caliente  the  Santa  Fe  formation 
lies  in  the  southern  portion  of  the  San  Luis 
Basin.  Patchy  outcrops  of  Precambrian  rocks  in 
the  southeastern  part  of  the  area  indicate  a 
basement  high  which  separates  these  two  basins. 
This  structure  is  known  as  the  Embudo  Constriction 
(Woodward,  1974).  The  Tusas  Mountains  separate 
the  Espanola  Embayment  from  the  San  Luis  Basin. 
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They  contain  the  remaining  outcrops  of  Precambrian 
rocks  in  the  assessment  area. 

The  summary  of  the  stratigraphy  in  the  Ojo 
Caliente  area  follows.  Rock  lithologies  will  be 
described  from  oldest  to  youngest. 

Precambrian  Rocks.  Various  Precambrian  lithol- 
ogies are  exposed  along  the  axis  of  the  Tusas 
Mountains  west  and  north  of  Ojo  Caliente,  and  in 
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FIGURE    6.  GEOLOGIC   MAP   OF   THE   OJO   CALIENTE  GEOTHERMAL 
LEASING   AREA. 
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the  extreme  northwestern  portion  of  the  assessment 
area.  The  dominant  rock  type  is  a  fine-grained 
granitic  gneiss,  with  minor  amounts  of  dense 
metaquartzite,  chlorite  schist,  metarhyolite  and 
chloritic  amphibolite  (Bingler,  1968c).  In  the 
vicinity  of  Cerro  Colorado,  several  pegmatic 
bodies  are  exposed  and  have  been  mined  for  scrap 
mica  (Just  1939,  Jahns,  1946). 

Ritito  Conglomerate.  This  lithology  is  exposed  in 
the  axis  of  the  Tusas  Mountains  resting  unconform- 
able upon  Precambrian  rocks.  It  consists  gener- 
ally of  angular  pebble-to-boulder  sized  clast  of 
metamorphosed  Precambrian  rocks.  Especially  noted 
in  this  formation  is  the  absence  of  volcanic 
detritis.  The  Ritito  is  considered  to  be  Early 
Tertiary  in  age,  probably  Late  Paleocene  to  Early 
Eocene  (Bingler,  1968c).  This  age  determination 
is  based  on  long  distance  correlation  with 
Tertiary  conglomerates  in  Colorado. 

Los  Pinos  Formation.  The  Los  Pinos  formation 
includes  aTT  EFie  dominantly  volcanic  or 
volcanoclastic  rocks  exposed  in  the  Tusas 
Mountains.  It  grades  into  the  Ritito  conglomerate 
near  the  base  and  in  places  interfingers  with  that 
unit.  The  dominant  lithologies  are  tuffaceous 
greywackies,  volcanic  breccias,  and  flow  rocks 
(Barker,  1958,  Bingler,  1965).  Distribution  of 
these  rock  types  indicate  a  source  area  near  Tres 
Piedras  or  further  east  under  the  Taos  Plateau. 
The  Los  Pinos  reaches  a  max  thickness  of  1,700 
feet  near  Tres  Piedras.  Its  age  is  estimated  as 
Oligiocene  to  Miocene  and  intraformational 
rhyolites  near  Petaca  have  yielded  a  potassium- 
argon  age  of  25.9  (+  1.8)  million  years  (Bingler, 
1968c),  to  substantiate  this  estimate. 

Santa  Fe  Formation.  The  Santa  Fe  formation 
includes  aTI  EEe  clastic,  minor  volcanics,  and 
volcanoclastic  sediments  which  fill  the  Rio  Grande 
Rift.  It  intertongues  with  the  Los  Pinos  at  the 
base  and  this  contact  (unless  tectonic)  is  some- 
what arbitrary.  The  total  thickness  of  the  Santa 
Fe  in  this  area,  is  between  1000  and  7000  feet 
depending  upon  its  relationship  to  Rift  marginal 
faults.  This  unit  outcrops  over  60%  of  the 
assessment  area. 

Quaternary  Basalt.  Outcrops  of  basalt  occur  on 
Black  Mesa  and  La  Mesita  in  the  southern  part  of 
the  assessment  area  and  the  Commanche  Rim  in  the 
eastern  portion.  This  is  part  of  the  more  exten- 
sive Taos  Plateau  to  the  east.   One  minor  cinder 
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cone,  Mesa  Vibora,  is  located  near  the  east 
central  portion  of  the  map  area. 

Quaternary  Alluvium,  Deposits  of  silt,  sand,  and 
gravel  occur  '  along  the  present  and  abandoned 
channels  of  perennial  and  ephermal  stream  courses. 
North  of  Ojo  Caliente,  grayish  calcareous  spring 
deposits  are  also  included  as  alluvium.  These 
deposits  rest  unconformably  on  all  other  litholo- 
gies  in  the  assessment  area. 

c.       Direct  Evidence  of  Geothermal  Potential 

The  most  obvious  indicators  of  geothermal  activity 
are  recent  volcanic  activity,  hot  springs,  and 
geysers.  The  Ojo  Caliente  area  has  been  famous 
for  years  because  of  its  hot  springs.  Five 
springs  discharge  from  fractures  in  Precambrian 
metarhyolites.  The      fractures      are     dominantly 

vertical  joints  probably  related  to  faulting 
associated  with  the  Tusas  Uplift  (Summers,  1976). 
Surface  temperatures  in  the  springs  range  from  32° 
to  46°  C  (90°  to  115°  F)  (Summers,  1965)  and 
subsurface  temperatures  in  a  shallow  well  drilled 
just  north  of  the  hotel  show  the  following 
variation  with  depth  (table  6). 

TABLE  6     TEMPERATURE  WITH  DEPTH  AT  UNUSED  WELL  NEAR 
OJO  CALIENTE  MINERAL  SPRINGS  HOTEL  (Summer,    1976) 

Depth  (ft.)  Temperature( °F ) 

1  125.5 

6  128.5 

10  129.5 

12  130.4 

15  130.7 

19  131.3 

25  131.7 

31  131.8 

37  131.8 

43  131.9 

50  131.9 

62  132.0 

68  132.1 

74  132.2 

80  132.2 

Commercial  development  of  these  springs  began 
after  the  Civil  War  and  a  health  resort  still 
operates  today.  North  of  Ojo  Caliente,  large 
deposits  of  calcareous  tufa  testify  to  the 
existence  of  springs  in  the  recent  past. 
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The  USGS  has  included  this  area  in  its  boundaries 
of  "Prospectively  Valuable  Geothermal  Resources" 
(figure  7).  The  existence  of  hot  springs  and 
recent  volcanic  activity  in  the  Black  Mesa  and 
Commanche  Rim  areas  give  an  indication  of 
geothermal  potential.  The  Tusas  Uplift  provides 
the  necessary  faulting  for  water  circulation  to 
utilize  the  resource.  The  combination  of  all  of 
these  criteria  seem  to  indicate  that  the  area  has 
good  potential  for  geothermal  resources.  Further 
exploration  is  needed  to  define  subsurface 
temperatures,  reservoir  capacity,  and  other 
parameters. 

d.  Other  Geologic  Resources 

The  mining  industry  has  played  an  important  role 
in  the  local  history  of  the  Ojo  Caliente  area. 
Early  Spanish  explorers  utilized  mica  books  from 
the  Petaca  District  and  near  Ojo  Caliente  (Just, 
1937;  Jahns,  19^6).  All  of  the  metallic  deposits 
in  the  region  are  located  north  of  the  assessment 
area  in  the  Bromide  District.  Minor  gold  placers 
are  reported  near  El  Rito. 

Nonmetallic  deposits  have  accounted  for  the  bulk 
of  the  mineral  production  in  the  Ojo  Caliente 
area.  Pegamtites  account  for  the  majority  of  this 
production.  Mica  has  been  extracted  commercially 
since  1870,  first  as  book  and  later  as  scrap  mica. 
Of  sporadic  interest  have  been  various  accessory 
minerals  including  columbite-tantalite  and  beryl 
(Bingler  1968).  Kyanite  has  also  received 
interest  in  the  northern  portion  of  the  assessment 
area  (Corey,  1960). 

Sand,  gravel  and  building  stone  are  abundant 
throughout  the  area.  No  commercial  sites  are 
active  but  locals  have  utilized  these  resources 
periodically. 

e.  Geologic  Hazards 

Input  on  geologic  hazards  for  the  Ojo  Caliente 
Geothermal  leasing  area  was  requested  from  the 
Area  Geothermal  Supervisor  of  the  U.S.  Geological 
Survey.  This  section  paraphrases  and  summarizes 
that  document  which  is  on  file  at  the  Albuquerque 
District  Office  of  the  BLM. 

With  respect  to  geothermal  operations,  the  follow- 
ing processes  can  be  considered  potential  geologic 
hazards  in  the  assessment  area:  1)  earthquakes, 
2)    liquification,  3)   subsidence,  *0    flash 
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floods,  5)  slope  stability  and  6)  volcanisrn. 
The  limited  information  on  each  of  these  subjects 
makes  prediction  of  geologic  hazards  difficult, 
but  general  comments  can  still  be  addressed. 

Earthquakes .  Because  of  the  presence  of  recent 
faults  and  the  detection  of  nearby  seismic  acti- 
vity to  the  assessment  area,  earthquakes  pose  one 
of  the  most  realistic  geologic  hazards.  The  fol- 
lowing phenomena  could  be  induced  by  earthquake 
activity:  1)  ground  shaking,  2)  tectonic 
effects  such  as  faulting,  uplift,  and  warping,  and 
3)  ground  failure,  including  liquification  and 
landslides. 

The  Rio  Grande  Rift  is  considered  to  be  one  of  the 
most  seismically  active  areas  in  the  state 
(Sanford  and  others,  1972).  The  geologic  map  of 
the  assessment  area  (figure  6)  shows  the 
approximate  location  of  mapped  faults  inferred  to 
be  contemporaneous  with  formation  of  the  Rift.  In 
the  1960's  and  1970's,  a  seismic  monitoring  system 
detected  several  earthquakes  in  the  rift  with 
magnitudes  between  2.7  and  3.5  whose  epicenters 
surround  the  Ojo  Caliente  EAR/TE  area  (Toppozada 
and  Sanford,  1972). 

Liquification.  Liquification  is  a  process  in 
which  a  cohenionless  soil  is  transformed  from  a 
solid  into  a  liquified  state  via  a  reduction  in 
its  shear  resistance  due  to  an  increase  in  pore 
fluid  pressure  (Gary  and  others,  197*0.  This 
phenomenon  is  commonly  initiated  by  earthquakes  in 
water  saturated  strata.  It  has  accounted  for 
submarine  slides,  major  landslides,  flows  of 
subaerial  deposits,  lateral  movements  of  bridge 
supports,  settling  and  tilting  of  buildings,  and 
failure  of  water  front  structures.  According  to 
Youd  0973)>  there  are  three  types  of  ground 
failure  which  commonly  follow  liquification:  1) 
unlimited  flows  which  commonly  lead  to  flow  land- 
slides, 2)  limited  flows  which  commonly  lead  to 
lateral  spreading  landslides,  and  3)  quick 
condition  failures  such  as  loss  of  bearing 
capacity. 

Subsidence.  Ground  subsidence  as  the  result  of 
fluid  removal  is  a  common  problem  in  many  areas. 
In  response  to  water,  oil,  and  gas  removal,  land 
subsidence  has  become  relatively  common  in  the 
United  States  (Poland  and  Davis,  1969).  Unmeas- 
ured subsidence  due  to  excessive  ground  water 
removal  is  nearly  endless  (Green,  1973).  To  date, 
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subsidence  due  to  fluid  removal,  has  not  been 
reported  in  the  Ojo  Caliente  area. 

Subsidence  due  to  subsurface  production  of  fluids 
depends  on  1)  an  increase  of  effective  stress  by 
reduction  of  reservoir  pressure,  ?)  compressi- 
bility of  the  deposits,  3)  thickness  of  the  com- 
pressible deposits,  and  M)  time  over  which  the 
stress  is  applied.  The  younger  unconsolidated 
rocks  such  as  Teritary  and  Quaternary  basin  fill 
have  a  tendency  to  compact  and  subside  more  than 
the  older  and  deeper,  well  consolidated,  stable 
rocks. 

Flash  Floods.  Flash  flooding  is  a  common  problem 
within  the  western  United  States  and  has  been 
recognized  as  a  hazard  throughout  New  Mexico. 
During  July  and  August,  the  Ojo  Caliente  area  is 
subject  to  severe  and  sudden  thunderstorms 
(Bingler,  1968).  The  area  is  traversed  by  the  Rio 
Grande  and  Rio  Ojo  Caliente  (see  water  section), 
and  is  etched  by  numerous  intermittent  drainages. 

Slope  Stability.  The  knowledge  of  the  presence  of 
landslides  (including  mud  flows  and  mudslides)  or 
rockfalls  in  the  Ojo  Caliente  area  is  limited,  due 
to  the  fact  that  these  features  were  once  ignored 
in  the  field  mapping  process.  A  permanent 
landslide  condition  exists  just  outside  the  Ojo 
Caliente  EAR/TE  area  along  the  southeast  flank  of 
Black  Mesa  where  Quaternary-Tertiary  basalt  is 
weakly  supported  by  poorly  consolidated  sand  and 
silts  of  the  underlying  Tertiary  Santa  Fe  forma- 
tion (Bingler,  1968).  This  type  of  slope  insta- 
bility is  common  where  resistant  cap  rock  is 
underlain  by  weaker  rock,  and  the  potential  for 
similar  landslide  or  rockfall  condition  is 
recognized  at  other  parts  of  Black  Mesa,  other 
basalt  capped  mesas,  and  similar  physical  and 
topographic  features  in  the  EAR/TE  area. 

Vol can ism.  Like  many  tectonically  active 
geothermal  areas,  the  Ojo  Caliente  EAR/TE  area  is 
not  far  removed  in  geologic  time  from  volcanic 
activity.  The  large  volume  of  recent  volcanic 
rock  in  and  near  the  area  attest  to  the  intense 
magmatic  activity  which  has  occurred  over  the  last 
few  geologic  epochs,  and  as  recently  as  0.7 
million  years  (my)  ago  (Bingler,  1968).  A  lack  of 
historic  volcanic  activity  makes  this  particular 
hazard  only  a  very  remote  possibility. 
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3.   Soils 


Soils  in  the  assessment  area  have  been  the  subject  of 
several  investigations  to  determine  their  type,  extent, 
and  physical/chemical  characteristics.  Within  the 
area,  portions  of  Rio  Arriba  and  Taos  Counties  have 
relatively  detailed  soil  surveys  prepared  by  the  Soil 
Conservation  Service  (1975)  and  the  U.S.  Forest  Service 
(1969).  General  soils  maps  covering  the  area  have  also 
been  prepared  by  the  Soil  Conservation  Service  (1973; 
197^).  The  Department  of  Agriculture  and  the  New 
Mexico  State  Engineer  (1968)  prepared  a  report 
describing  general  soil  groupings  and  associations  and 
a  broad  perspective  of  the  soils  and  landscapes  of  the 
area.  The  soil  survey  reports  provide  a  basis  for 
comparing  the  potential  of  soils  and  locations  for 
various  types  of  land  use.  On-site  studies  must  still 
be  made  to  determine  use  potentials  or  limitations  on 
specific  sites. 

a.   Soil  Characteristics 

Figure  8  depicts  the  distribution  of  generalized 
soil  associations  in  the  Ojo  Caliente  Area.  The 
characteristics  described  correspond  to  a  "typical 
soil  profile"  and  may  not  apply  to  the  entire 
range  of  a  soil  as  it  occurs  within  the  assessment 
area.  Each  association  or  soil  unit  has 
inclusions  of  other  soils,  rock  outcrop,  etc. 

(1)  Derecho  cobbly  loam,  Jj>  to  40  percent  slopes 

This  is  a  deep  soil  forming  in  materials  from 
interbedded  sandstone  and  shale  on  mountain 
side  slopes.  Surface  texture  is  a  cobbly 
loam  that  overlies  cobbly  clay  loam  grading 


LEGEND  TO  ACCOMPANY  GENERALIZED  SOIL  ASSOCIATIONS 
IN  THE  PROPOSED  OJO  CALIENTE  GEOTHERMAL  LEASING  AREA 

I     '     I   DEIECHO  COIIIY   IOAM  LjJ   I OY  OS  A   I  O  A  MY    SAND 

LiJ   EUTIOIOIAIFS  LlJ   IOY  OS  A-OITMENTS 

LJLJ   f  tUIT  I  A  ND-E  I   I  A  NC  H  O  LL2J   I  O  Y  O  S  A  -  V  I  •  O 

I    *    I   G  IEEM   IIVEI-   El   IANCMO-   WEILOW  LLL)   SEDILLO-MONTECITO-VIIO 

LlJ   MONTECITO  LOAM  ILL)   SEDIllO-OITMINTS 

I    6    I   OIT  HE  NTS- I  OCR    OUT  CI  OP  LliJ    T  I  A  V  E  5  SIllA-M  U  IT  I  A  ND 

I     7  I   POJOAQUE-IOUGH   IIOKEN  LAND  \}  *\    VIIO  SANDY   IOAM 


n   UNSTAILE   AHA  CLOSURE 


49 


R  1  0  E 


SCALE   IN    MILES 


FIGURE    8.       GENERALIZED  SOIL  ASSOCIATIONS  MAP  IN  THE 
PROPOSED  OJO  CALIENTE  GEOTHERMAL  LEASING  AREA. 
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into  stony  sandy  clay  loam.  Permeability  is 
0.2  to  0.6  in./hr.  and  available  water 
capacity  ranges  from  0.13  to  0.15  in. /in. 
Erosion  hazard  is  moderate.  About  24  percent 
of  this  map  unit  consists  of  shallow  soils. 

(2)  Eutroboralfs 

The  soils  of  this  association  can  be  differ- 
entiated on  the  basis  of  parent  material. 
Soils  developing  in  material  of  the  Los  Pinos 
formation  are  generally  lighter  in  texture 
(sandy  loam  or  loam  over  sandy  clay  loam) 
than  those  developing  in  Precambrian 
materials.  The  latter  soils  have  loam  to 
sandy  loam  surface  layers  overlying  clay  or 
clay  loam  substrata.  Soil  depth  ranges  from 
less  than  20  inches  to  over  60  inches.  Per- 
meability ranges  from  less  than  0.06  in./hr. 
in  soils  on  Precambrian  parent  material  to 
more  than  6.0  in./hr.  in  soils  of  the  Los 
Pinos  formation.  Available  water  capacity 
ranges  respectively  from  0.09  to  0.21  in. /in. 
The  erosion  hazard  is  moderate.  These  soils 
occur  on  mountain  side  slopes,  ridges,  and 
valley  sides.  They  are  best  used  for 
forestry,  wildlife  and  watershed. 

(3)  Fruitland  -  El  Rancho 

This  association  occurs  on  the  sloping 
terraces  and  coalescing  alluvial  fans  in  the 
canyon  and  valley  bottom  areas  tributary  to 
the  major  streams.  Fruitland  soils  are  deep 
and  have  sandy  loam  textures  and  are  closer 
to  the  drainage  channels;  the  deep  El  Rancho 
soils  occupy  the  more  sloping  areas  and  have 
sandy  clay  loam  textures.  Permeability 
ranges  from  0.6  to  over  6.0  in./hr.; 
available  water  capacity  ranges  from  0.10  to 
0.15  in. /in.  These  are  fertile  soils  and  in 
small  areas  are  utilized  as  irrigated  crop- 
land. Rangeland  is  the  predominant  use. 

(4)  Green  River  -  El  Rancho  -  Werlow 

These  are  deep  soils  that  occur  on  the 
alluvial  valley  bottoms  and  flood  plains  of 
the  major  drainages.  Soil  textures  range 
from  loamy  sand  (Green  River)  to  sandy  clay 
loam  and  clay  loam  (Werlow).  They  are  highly 
stratified.  Green  River  soils  are  somewhat 
poorly  drained,  with  a  water  table  existing 
within  four  feet  of  the  surface  in  most 


51 


Description  of  the 
Existing  Environment 


years.  Permeability  ranges  from  0.6  to  more 
than  6.0  in./hr.,  and  available  water  capa- 
city ranges  from  0.10  to  0.15  in. /in. 
Erosion  hazard  is  moderate  to  high.  These 
soils  are  used  for  irrigated  cropland  and  as 
rangeland. 

(5)  Montecito  Loam 

This  is  a  deep,  well-drained  soil  on  terraces 
and  broad  valley  floors.  It  is  forming  in 
material  of  mixed  mineralogy.  Typically  the 
surface  layer  is  loam.  The  subsoil  is  heavy 
clay  loam  that  overlies  cobbly  sandy  loam. 
Permeability  is  0.2  to  0.6  in./hr.  and  avail- 
able water  capacity  ranges  from  0.17  to  0.21 
in. /in.  The  erosion  hazard  is  slight.  These 
soils  are  used  for  woodland  and  grazing  by 
wildlife  and  livestock. 

(6)  Orthents  -  Rock  Outcrop 

The  Orthents  make  up  about  50  percent  of  this 
association  and  Rock  Outcrop  about  30 
percent.  This  unit  occurs  on  steep  canyon 
sides  and  mountain  side  slopes  in  materials 
derived  primarily  from  the  Santa  Fe  forma- 
tion. Soil  depth  ranges  from  less  than  20 
inches  to  over  60  inches.  The  surface  layer 
is  very  gravelly  or  cobbly  loam  and  overlies 
very  gravelly  loam  or  very  gravelly  clay 
loam.  Permeability  ranges  from  0.6  to  6.0 
in./hr.  Available  water  capacity  ranges  from 
0.03  to  0.13  in./hr.  Surface  runoff  is  rapid 
and  erosion  hazard  is  severe.  The  rock  out- 
crop component  consists  of  vertical  escarp- 
ments and  outcrops  that  form  a  protective  cap 
over  the  alluvial  sediments.  This  associa- 
tion is  used  mainly  for  wildlife  habitat  and 
has  low  potential  for  rangeland  use. 

(7)  Pojoaque  -  Rough  Broken  Land 

This  association  is  characterized  by  rolling 
and  hilly  uplands  dissected  by  numerous  in- 
termittent drainages  and  arroyos.  Pojoaque 
soils  are  deep  and  extensive;  they  occur  on 
ridge tops  and  the  more  stable  areas  between 
drainages.  Surface  layers  are  sandy  clay 
loam  to  gravelly  sandy  loam  that  overlie 
weakly  stratified  gravelly  sandy  loam, 
gravelly  loam,  or  gravelly  sandy  clay  loam. 
Rough  Broken  Land  consists  of  a  complex  of 
shallow  soils  and  exposures  of  unconsolidated 
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to  weakly  consolidated  sedimentary  deposits. 
Geologic  erosion  is  active  and  vegetative 
cover  is  sparse.  Permeability  and  available 
water  capacity  is  highly  variable.  The 
erosion  hazard  is  high.  This  unit  is  best 
suited  for  use  as  wildlife  habitat. 

(8)  Royosa  Loamy  Sand 

This  deep,  excessively  drained  soil  is 
forming  in  old  dunes.  Textures  are  loamy 
sand  throughout  the  soil  profile.  Permea- 
bility ranges  from  6.0  to  20. C  in./hr.; 
available  water  capacity  is  low.  Runoff  is 
very  slow,  water  erosion  hazard  is  slight  to 
moderate,  and  wind  erosion  hazard  is  severe. 
This  soil  is  suited  for  use  as  rangeland  and 
wildlife  habitat. 

(9)  Royosa  -  Orthents 

This  association  consists  of  moderately 
sloping  to  moderately  steep,  eroded  soils 
along  mesa  and  canyon  breaks  and  highly  dis- 
sected hills.  The  surface  layers  have  been 
lost  through  erosion.  Textures  of  the  remain- 
ing soil  range  from  loamy  sand  to  sandy  clay 
loam.  Soil  depth  ranges  from  20  to  more  than 
60  inches.  Permeability  ranges  from  0.6  to 
20.0  in./hr.;  available  water  capacity  varies 
from  0.06  to  0.14  in. /in.  Erosion  hazard  is 
slight  to  moderate  from  water  and  moderate  to 
severe  from  wind.  These  soils  are  suited  for 
use  as  woodland,  wildlife  habitat  and 
rangeland. 

(10)  Royosa  -  Vibo 

Soils  of  this  association  are  deep  and  occur 
on  nearly  level  to  strongly  sloping  hills  and 
low  dunes.  Royosa  soils  make  up  about  60 
percent  and  the  unit  and  have  loamy  sand  tex- 
tures with  rapid  permeability  and  low  avail- 
able water  capacity.  Vibo  soils  compose 
about  30  percent  of  the  unit.  Textures  range 
fron  a  sandy  loam  surface  to  sandy  clay  loam 
subsoil  and  heavy  sandy  loam  substratum.  Per- 
meability is  0.6  to  2.0  #  in./hr.,  and 
available  water  capacity  ranges  from  0.17  to 
0.21  in. /in.  Water  erosion  hazard  is  slight 
to  moderate  and  wind  erosion  hazard  is  moder- 
ate to  severe.  These  soils  are  used 
primarily  as  woodland  and  rangeland. 
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(11)  Sedillo  -  Montecito  -  Vibo 

This  association  occurs  on  moderately  sloping 
to  steep  hills,  alluvial  fans,  and  mountain 
valley  side  slopes.  Surface  textures  range 
from  loam  to  gravelly  sandy  loan;  subsurface 
textures  range  from  sandy  clay  loam  to  very 
gravelly  clay  loam.  Sedillo  soils  make  up 
about  MO  percent  of  the  association,  Monte- 
cito soils  about  20  percent,  and  Vibo  soils 
about  20  percent.  Permeability  varies  from 
0.2  to  over  6.0  in./hr.;  available  water  capa- 
city ranges  from  0.07  to  0.21  in. /in.  Ero- 
sion hazard  is  moderate  over  most  of  the 
unit. 

(12)  Sedillo  -  Orthents 

This  association  occurs  on  the  side  slopes  of 
major  drainages.  Sedillo  soils  are  deep  and 
make  up  about  M5  percent  of  the  association. 
They  have  a  gravelly  loam  surface  layer  over- 
lying gravelly  clay  loam  that  grades  into 
very  gravelly  sandy  loam.  Orthents  have  var- 
iable depths  and  have  textures  ranging  from 
very  gravelly  loam  to  very  gravelly  clay 
loam.  Permeability  ranges  from  0.2  to  6.0 
in./hr.;  available  water  capacity  is  low. 
Runoff  is  moderate  to  rapid  and  erosion 
hazard  is  moderate  to  severe.  These  soils 
are  used  as  rangeland  and  wildlife  habitat. 

(13)  Travessilla  -  Fruitland 

The  soils  of  this  association  occur  on  drain- 
age and  valley  side  slopes  and  some  mesa 
tops.  Travessilla  soils  make  up  about  M0  per- 
cent of  the  unit.  They  have  a  thin  surface 
layer  of  sandy  loam  and  subsurface  layers  of 
fine  sandy  loam.  This  is  underlain  by  sand- 
stone bedrock  at  depths  of  M  to  20  inches. 
Permeability  is  rapid  to  bedrock,  and  avail- 
able water  capacity  ranges  from  0.13  to  0.15 
in. /in.  Fruitland  soils  occupy  the  alluvial 
fans  and  are  deep  over  bedrock.  They  have 
sandy  loam  textures  and  are  moderately  per- 
meable (0.6  to  6.0  in./hr.).  Erosion  hazard 
is  moderate  to  severe.  Recreation  and  wild- 
life habitat  are  the  major  uses  of  this 
association. 
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(14)  Vibo  Sandy  Loam 

This  unit  occurs  on  hillsides  and  mesa  tops 
and  side  slopes.  Soil  depths  are  over  60 
inches.  Surface  texture  is  sandy  loam  that 
overlies  a  sandy  clay  loam  subsurface.  The 
substratum  is  heavy  sandy  loam.  Permeability 
is  0.6  to  2.0  in./hr.,  and  available  water 
capacity  ranges  from  0.17  to  0.21  in. /in. 
Runoff  and  erosion  hazard  is  moderate,  and 
wind  erosion  hazard  is  moderate.  These  soils 
are  suitable  for  use  as  woodland  and 
rangeland. 

4.   Water  Resources 

a.   Water  Quality  (Yields) 

(1)  Surface  Water 

The  perennial  streams  in  the  area  are:  the 
Rio  Grande,  Embudo  Creek,  El  Rito,  Rio  Tusas, 
and  Rio  Vallecitos  (figure  9).  The  latter 
two  are  the  principal  tributaries,  which  join 
near  La  Madera  to  form  the  Rio  Ojo  Caliente. 
The  flow  from  these  two  tributaries  is 
normally  sufficient  for  the  irrigation  of  the 
adjacent  valley  lands.  Below  La  Madera,  the 
Rio  Ojo  Caliente  is  a  wide  sandy  stream  in 
which  all  but  floodflows  are  usually  dissi- 
pated and,  without  regulation,  there  is  insuf- 
ficient water  to  serve  the  678  acres  of  ex- 
isting cultivated  lands. 

The  combined  residual  flows  of  the  Rio 
Vallecitos  and  Rio  Tusas,  after  irrigation  of 
1,800  acres  bordering  these  streams,  average 
about  54,000  acre-feet  per  year,  ranging  from 
a  maximum  of  about  153,000  acre- feet  to  a 
minimum  of  about  12,000  acre- feet.  About  74 
percent  of  the  annual  runoff  occurs  in  April 
and  May,  making  control  by  storage  necessary 
to  attain  optimum  utilization  of  the 
available  supply.  The  average,  maximum  and 
minimum  volumes  of  monthly  flows  of  the  Rio 
Ojo  Caliente  near  La  Madera  is  shown  in  table 
7  (Bureau  of  Reclamation,  1966). 
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TABLE  7   MONTHLY  VOLUME  OF  FLOW  IN  ACRE-FEET 
RIO  0J0  CALIENTE,  LA  MADERA  (Bureau  of  Reclamation,  1966) 


Month 

Average 

Maximum 

Minimum 

January 

1,077 

2,060 

340 

February 

1,239 

3,080 

480 

March 

3,060 

10,060 

680 

April 

18,759 

58,230 

2,650 

May 

21,225 

77,210 

1,190 

June 

3,487 

16,340 

303 

July 

77^ 

2,820 

162 

August 

996 

4,990 

192 

September 

741 

4,870 

137 

October 

952 

3,340 

244 

November 

969 

2,930 

370 

December 

983 

1,930 

350 

Annual 


54,262 


152,840 


11,847 


Figure  10  shows  average  monthly  flow  and 
irrigation  demand  for  El  Rito  Creek  over  the 
recording  interval  1931  -  1964.  On  the 
average  water  demand  exceeds  the  supply  four 
months  per  year  usually  occurring  from  May 
through  October.  There  are  three  active  USGS 
stream  flow  gauging  stations  in  the  area. 
They  are  located  on:  the  Rio  Ojo  Caliente  at 
La  Madera;  On  Embudo  Creek  .5  miles  upstream 
from  its  confluence  with  the  Rio  Grande;  and 
at  Embudo,  New  Mexico,  on  the  Rio  Grande. 
The  state  has  stations  on  the  Rio  Tusas  at  La 
Madera  and  at  the  El  Rito  Campground. 

The  La  Madera  station's  period  of  record  has 
been  45  years,  from  April  1932  to  the  current 
year.  Its  average  discharge  is  1.878  rr.3/sec 
(66.3  ft3/sec)  of  59.2  hm3/yr  (48,030 
a-ft/yr)  (USGS,  1966). 

Extremes  for  the  period  are: 

Maximum  discharge— 88.9  m3/s  (3,140  ft3/s) , 
April  21,  1958 

Minimum  discharge — 0.006  m3/s  (0.2  ft3/s) , 
August  17,  1956 

Extreme  outside  period  of  record:  the  flood 
of  April  21,  1958  may  have  been  exceeded  by  a 
flood  in  May  1920,  from  information  by  a 
local  resident  (USGS,  1976). 
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There  was  also  a  USGS  stream  flow  gage  on  El 
Rito  Creek  near  the  Village  of  El  Rito  which 
had  a  20  year  period  of  record  from  1930  to 
1951.  The  average  annual  flow  for  this 
period  was  13,180  acre- feet/year.  Maximum 
discharge  of  record  was  1,240  c.f.s.  on  april 
23,    19^2  (Bureau  of  Reclamation,    1966). 

The  Rio  Grande  has  insized  a  prominant  gorge 
through  the  southeast  corner  of  the  study 
area  for  about  four  miles.  Flowing  between 
La  Mesita  and  Black  Mesa  it  is  restricted  to 
a  fairly  narrow  steep  walled  canyon  from  La 
Junta  to  about  one  mile  north  of  Velarde. 
The  river  drops  69  feet  in  this  stretch. 

At  the  Embudo  Creek  gaging  station  which  has 
a  record  of  45  years  since  1923,  the  average 
discharge  is  2.169  m3/S  (76.6  ft3/s)  or  68.4 
hm3/yr.      (55,500      a-ft/yr).  Extremes      for 

period  of  record  since  1941  are:  Maximum 
discharge~64.6m3/S  (2,280  ft3/S),  August  4, 
1967.  Minimum     discharge — 0.002m3/S      (0.06 

ft3/S),   June  26,   27,    1950. 

The  Embudo  recorder  station  on  the  Rio  Grande 
(USGS,  1976)  has  a  recording  period  of  88 
years  since  1889.  The  average  discharge  for 
a  41-year  period  1890-1930  is  35.06m3/S 
(1,238  ft3/S),  or  1,106  hm3/yr  (896,600 
a-ft/yr).  The  46  year  period  from  1931  - 
1976  is  22.06  m3/S  (779  ft3/S),  or  696  hm3/yr 
(564,400  a-ft/yr). 

The  extremes  for  period  of  record  (1889  - 
1903       and       since       1911)       are:  Maximum 

discharge — 459  m3/s  (16,200  ft3/s)  June 
19.1903.  Minimum  Daily:  3.68  m3/s  (130 
ft3/s)  June  30,  1902.  A  flood  of  about  400 
m3/s  (14,000  ft3/s)  occurred  between  May  20 
and  June  10,  1905.  Another  major  flood 
occurred  September  29  or  30,  1904  (USGS, 
1976). 

Approximately  19  percent  of  the  study  area 
drains  into  the  El  Rito  then  into  the  Rio 
Chama,  seven  percent  of  the  area  drains  into 
the  Rio  Grande.  The  remaining  84  percent 
drains  into  the  Rio  Ojo  Caliente  then  into 
the  Rio  Chama. 

Surface  waters  in  the  area  are  fully 
appropriated,  consequently  no  new  depletions 
of  existing  supply   is  permitted.     The  surface 
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water  is  being  used  beneficially  within  the 
terms  of  international  treaties,  interstate 
compacts,  court  decrees  and  State  laws. 

(2)  Ground  Water 

The  area  lies  within  the  declared  Rio  Grande 
underground  basin.  Virtually  all  use  of 
ground  water  within  the  area  is  subject  to 
regulation  by  the  State  Engineer.  Table  8 
and  figure  9  show  groundwater  data  and  the 
location  of  wells  in  the  assessment  area. 

The  Santa  Fe  formation  is  the  major  aquifer 
in  this  area.  The  Santa  Fe  formation  and 
valley  alluvium  along  the  Rio  Ojo  Caliente 
supply  adequate  groundwater  for  livestock  and 
domestic  use.  This  groundwater  can  be 
developed  from  relatively  shallow  (less  than 
500  foot  depth)  wells.  Wells  in  this  area 
could  be  developed  for  limited  (less  than  500 
g.p.m.)  industrial  or  other  uses  (Economic 
Research  Service  1968  -  69). 

In  the  Rio  Tusas  watershed,  an  estimated 
one-half  of  the  watershed  is  underlain  by 
Precambrian  rocks  along  the  western  side.  It 
is  doubtful  that  these  rocks  would  yield  a 
reliable  supply  of  water.  The  eastern  half 
of  the  watershed  is  underlain  by  the  Santa  Fe 
formation  and  the  Carson  conglomerate.  These 
two  units  may  yield,  locally,  an  adequate 
water  supply  for  domestic  and  livestock  use. 

The  Rio  Vallecitos  watershed  is  underlain 
primarily  by  the  Santa  Fe  formation  and 
Carson  conglomerate.  Groundwater  supplies 
adequate  for  livestock  and  domestic  use  can 
probably  be  developed  locally  from  these 
units.  The  Precambrian  outcrop  areas  are  not 
considered  reliable  areas  for  groundwater 
development.  Ojo  Caliente 's  present  water 
supply  consists  of  at  least  one  well  with  a 
capacity  of  22,000  gallons/day  and  a  storage 
capacity  of  10,000  gallons  (Bureau  of  Reclama- 
tion, 1966). 

The  village  of  La  Madera  obtains  municipal 
water  for  domestic  uses  from  a  ground  water 
well.  This  well  is  located  in  the  NE  1/4  of 
Section  24,  T.  25  N.,  R.  8  E.,  NMPM  (Forest 
Service,  1978). 
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RECORDS  OF  WELL  SITES  EXAMINED  IN  AREA*  (USGS  1970) 


SITE  41 


SITE  48 


SITE  49 


SITE  50 


SITE  51 


location 

SEktSEkrS- 
18  T.  23  N. 
R.   9  E. 

NEH,NBi,S- 
6  T.  23  N. 
R.  9  E. 

NWx,SEfc,S- 
4  T.  24  N. 
R.   8  E. 

SW^.SW^-S- 
28  T.   24  N. 

R.   8  E. 

SWn;,SW^,S- 

15,  T.   23 
K.  R.   8  E. 

Site  Name 

Buena  Vista 

Ojo  Caliente 
Comnunity 
#  1 

• 
Fabian 
Garcia 

Ojo 
Caliente 

Community 

a  2 

Ojo 

Caliente 
Comnunity 
*  3 

Proposed  Use 

S 

S 

S 

s 

S 

Inferred  Aquifer 
(Rock  Unit) 

Santa  Fe 
Gr. 

Santa  Fe 
Fm. 

Santa  Fe 
Fm. 

Santa  Fe 
Fm. 

Santa  Fe 
Fm. 

Rock  Type 

V 

V  &  J 

V  &  J 

V  &  J 

V  &  J 

Topographic  Setting 

B-F 

B 

B 

S 

B 

Altitude  (surface- ft) 

6,300 

6,280 

6,900 

6,550 

6,300 

Estimated  Drilling 
Depth  (ft) 

250-350 

175-275 

300-500 

250-400 

250-350 

Estimated  Depth  to 
Static  Water  Level  (ft) 

200-300 

125-175 

200-400 

200-350 

200-300 

Estimated  Yield  (g.p.m) 

5-10 

5-30 

5-30 

5-30 

5-30 

Estimated  Quality 
of  Water 

GOOD 

GOOD 

GOOD 

GOOD 

GOOD 

Proposed  Use  -  S  (Livestock) 

Rock  Type  -  V  Sandstone 

J  Igeneous  (Turr,  Volcanic  Ash) 

Topographic  Setting  -  B  -  Upland 

F  -  Flat 
S  -  Hillside 


Site  #48  above  was  drilled  in  1967  to  a  depth  of  360  feet.  The  yield  was  .25 
g.p.m.  with  the  depth  to  static  water  level  below  casting  top  of  345  feet. 

*  Refer  to  figure  9  for  location. 
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There  are  mineral  springs  at  Ojo  Caliente 
that  discharges  water  varying  in  temperature 
frorr,  9CK>F  to  115°F.  A  resort  area,  which 
includes  bath  houses,  bathing  pools,  hotels 
and  cottages,  has  been  developed  from  this 
thermal  water  resource  (Eureau  of  Reclama- 
tion, 1966). 

(3)  Hydrolic  Cycle 

Three  things  may  happen  to  the  precipitation 
that  falls  in  this  area.  (1)  It  may  be 
intercepted  by  leaves,  twigs,  or  stems  and  be 
returned  to  the  atmosphere  as  water  vapor, 
(2)  It  may  follow  the  stem  to  the  soil 
surface  as  stem-flow  or  drip  from  the 
foliage,  or  (3)  It  may  proceed  through  the 
foliage  to  the  soil  surface  as  throughfall 
(Branson,  Gifford  and  Own,  1972). 

Refer  to  figure  11  for  a  flow  diagram,  of  the 
rangeland  hydrologic  cycle.  Once  a  raindrop 
reaches  the  soil  surface,  it  must  ultimately 
infiltrate  the  soil,  evaporate,  or  become  a 
part  of  overland  flow  and  eventual  runoff. 
Table  9  shows  the  total  precipitation  that 
falls  on  arid  western  rangelands  similar  to 
those  in  the  Cjo  Caliente  area. 

TABLE  9  PRECIPITATION  BUDGET  IN  ARID  WESTERN  RANGELANDS 

(Keller,  1971) 

4.27  is  lost  by  deep  percolation 

8.3"  is  lost  by  non-forage  vegetation 

8.3*  is  lost  by  over-the-surface  runoff 
12.5*  is  transpired  by  forage  vegetation  and, 
66.7r  is  lost  by  evaporation  from  the  soil  or  vegetation 


1C0.C5 


Runoff  in  this  area  may  be  divided  into  these 
major  components: 

(a)  Surface  runoff  (overland  flow)  or  that 
part  of  runoff  that  travels  over  the 
soil  surface  to  the  nearest  stream 
channel. 

(b)  Storm  seepage  or  interflow  is  that  part 
of  precipitation  which  infiltrates  into 
the  soil  to  a  relatively  impermeable 
layer,  and  as  a  result  spreads  out  and 
flows  laterally  a  short  distance  below 
the  soil  surface  to  the  stream,  and 
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FIGURE     11.      FLO  W  DIAGRAM  OF  THE  RANGELAND  HYDROLOGIC  CYCLE 
(STRIFFLER,  W  .  D  .  1  969.) 
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(c)  Groundwater  runoff  is  precipitation 
which  percolates  through  the  soil  mantle 
to  the  groundwater  table  and  is 
eventually  discharged  into  a  stream 
(Branson,  Gifford,  and  Own,  1972). 

Surface  runoff  is  the  most  common  kind  of 
runoff  in  the  Ojo  Caliente  area,  this  is 
indicated  by  the  great  number  of  ephemeral 
stream  channels  found  in  the  area.  They 
discharge  water  for  only  brief  periods  as  a 
result  of  snow  melting  in  the  spring  or 
during  summer  rainfall  in  which  the  intensity 
exceeds  the  capacity  of  the  soil  to  absorb 
it. 

Much  of  the  rain  falling  on  the  surface  in 
the  area  is  absorbed  by  the  porous  mantle  of 
the  soil  and  rock  waste  or  is  lost  by 
evaporation.  For  this  area  the  surface 
evaporation,  computed  as  70  percent  of  the 
average  pan  evaporation,  is  3.85  feet  per 
year.  Because  of  high  evaporation  losses, 
the  degree  of  slope  exercises  a  strong 
control  on  the  amount  of  runoff  (Bureau  of 
Reclamation,  1966). 

In  the  absence  of  dense  vegetation  in  the 
area,  the  nature  of  the  surface  is  an 
important  factor  in  controlling  the  amount 
and  character  of  runoff.  On  the  hill  slopes 
in  the  area,  especially  west  of  the  Rio  Ojo 
Caliente,  there  is  little  retention  of  rain- 
fall by  the  slope  mantle  and  runoff  is  very 
rapid.  Because  of  the  thinness  of  soil  in 
area  and  sparcity  of  vegetation,  these 
surfaces  offer  little  storage  for  rainfall. 
Such  runoff  as  does  occur  will  ensue  rapidly. 
Runoff  will  rapidly  cease  when  the  rain 
stops.  This  leads  to  a  concentration  of 
runoff  into  short  flood  phases. 

The  northern  portions  of  the  area  in  the 
Ortega  Mountains  at  elevations  over  8,000 
feet  have  greater  precipitation  and  differ 
from  the  remaining  lower  and  dryer  portions 
of  the  area  in  rainfall  induced  runoff 
characteristics. 


65 


Description  of  the 
Existing  Environment 


b.   Water  Quality 

(1)  Surface  Water 

The  water  of  the  Rio  Ojo  Caliente,  when 
sampled  in  September  1960,  contained  859 
p. p.m.  total  dissolved  solids.  This  is 
higher  in  salts  than  is  desired  for  good 
irrigation  water,  however,  the  lands  have 
been  irrigated  many  years  without  apparent 
accumulation  of  salts.  This  is  probably 
because  of  the  good  internal  and  external 
drainage  of  the  lands.  No  toxic  effects  from 
the  use  of  this  water  on  the  presently 
irrigated  crops  were  noticed  during  the 
course  of  the  studies  (Bureau  of  Reclamation, 
1966). 

The  water  quality  of  the  assessment  area 
stream  courses  was  sampled  at  various  times 
and  the  results  are  presented  in  tables  10, 
11,  12,  13  and  14. 

(2)  Ground  Water 

There  have  been  very  few  investigations  in 
the  area  for  ground  water  quality.  Table  15 
presents  nitrate  concentrations  in  several 
wells  in  the  assessment  area. 

TABLE  15  NITRATE  CONCENTRATIONS 

Period    Samples   Mean  N0^ 

South  Ojo  Caliente  Well  6/9/68      1       2.5 
Ojo  Caliente  MDWCA  Well  9/18/68     1        .57 
Vallecitos  MDWCA  Well    2/5/68      1        .05 

The  three  major  communities  in  the  area,  El 
Rito  with  a  1964  population  of  950,  Ojo 
Caliente  with  a  1963  population  of  450  and  La 
Madera  with  a  1964  population  of  225  all  have 
need  of  community  sewer  systems.  They 
presently  use  individual  septic  tanks, 
cesspools  and  privies  (Economic  Research 
Service  1968  -  69). 

Indications  of  uranium  have  been  discovered 
in  water  originating  from  Canada  De  La  Cueva 
Springs  located  in  the  NW  1/2  of  SE  1/4  of 
Section  26,  T.  25  N.,  R.  8  E.,  NMPM  (Forest 
Service,  1978),  deposition  represent  problems 
on  the  area  and  downstream  from  the  area. 
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6/3/75 

8/15/75" 

9/29/75 

2/11/76 

13 

20 

■.   17 

102 

55CL 

580 

5.9 

730 

4.4 

2.8 

.091 

.035 

.005K 

.041 

.029 

.040 

.041 

.054 

.02CK 

.508 

.054 

.051 
17 

TABLE  10     WATER  QUALITY  AT  LA  MADERA  ON  THE  RIO  OJO 

CALIENTE  (Storet.  1Q7S) 

Parameter  Date 


Water  Temp  °C 
Conductivity  at  25°C  • 
Micro  Mhos 
Turbidity  JTV 
No3-N  total  Mg/1 
NH3-N  total  Mg/1 
Phosphorus-total  Mg/1 
Stream  Flow  C.F.S. 


TABLE  11     WATER  QUALITY  AT  LA  MADERA  ON  THE  RIO  OJO 
CALIENTE  -  May  18,  1976   (USGS,  1976) 

Parameter 

Specific  Conductance  (Micro  Mhos)  235 

pH  7-0 

Temperature  (degrees  centigrade)  18 

Hardness  (Ca,  Mg,  Mg/1)  120 

Dissolved  Calcium  (Mg/1)  38 

Dissolved  Magnesium  (Mg/1)  5-6 

Dissolved  Sodium  (Mg/1)  8.5 

Sodium  Absorption  Ratio  .3 

Dissolved  Potassium  (Mg/1)  1.8 

Dissolved  Aluminum  (Ug/1)  100 

Dissolved  Arsenic  (Ug/1)  2 

Dissolved  Barium  (Ug/1)  50 

Dissolved  Berylium  (Ug/1)  1 

Dissolved  Bismuth  (Ug/1)  3 

Dissolved  Boron  (Ug/1)  40 

Dissolved  Cadmium  (Ug/1)  0 

Dissolved  Chrcmium  (Ug/1)  3 

Dissolved  Cobalt  (Ug/1)  3 

Dissolved  Copper  (Ug/1)  2 

Dissolved  Gallulm  (Ug/1)  1 

Dissolved  Germanium  (Ug/1)  4 

Dissolved  Iron  (Ug/1)  110 

Dissolved  Lead  (Ug/1)  9 

Dissolved  Lithium  (Ug/1)  30 

Dissolved  Manganese  (Ug/1)  10 

Dissolved  Mercury  (Ug/1)  .2 

Dissolved  Molybdenum  (Ug/1)  2 

Dissolved  Nickel  (Ug/1)  3 

Dissolved  Selenium  (Ug/1)  0 

Dissolved  Silver  (Ug/1)  0 

Dissolved  Strantium  (Ug/1)  150 

Dissolved  Tin  (Ug/1)  3 

Dissolved  Titanium  (Ug/1)  3 

Dissolved  Vanodium  (Ug/1)  2.0 

Dissolved  Zinc  (Ug/1)  10 

Dissolved  Zirconium  (Ug/1)  4 
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TABLE   12  WATER  QUALITY  AT  LA  MADERA  ON  THE  RIO  TUSAS  (Storet,  1975) 


Parameter 


Stream  flow  C.F.S. 


Date 


Water  Temp  UC 


25°C 


Conductivity  at 

Micro  Mhos 

Tubidity  J.T.V. 

N03  -  N  -  Total  Mg/1 

NH3  -  N  -  Total  Mg/1 

Phosphorus  -  Total  Mg/1 


6/3/75 

8/13/75 

9/29/75 

2/11/76 

80 

13 

6 

18 

15 

18 

5.5 

213 

331 

686 

7.6 

800 

4.5 

8.9 

.048 

.139 

.005K 

.041 

.077 

.153 

.069 

.100 

.120 

.760 

.054 

.064 

TABLE  13  WATER  QUALITY  AT  THE  CAMPGROUND  ON  EL  RTTO  CREEK  (Storet,  1975) 


Parameter 

Date 

6/3/75 

B/13/76 

9/29/75 

Stream  Flow      0 

66 

5 

Water  Temperature  C 

19 

16 

8 

Conductivity  at  25  C 

Micro  Mhos 

56 

48 

43 

Turbidity 

5.6 

4.6 

1.7 

N03  -  N  -  Total  Mg/1 

.048 

.018 

.005K 

NH3  -  N  -  Total  Mg/1 

.028 

.038 

.054 

Phosphorus  -  Total 

.006 

.054 

.032 

TABLE  14  WATER  QUALITY  AT  EMBUDO  ON  THE  RIO  GRANDE  (Storet,  1975) 

Parameter                  Number  of  Samples  Mean 

Maximum  Minimur. 

Water  Temperature 

7 

5.57 

16 

1 

Conductivity  at  25°C 

(Micro  Mhos) 

9 

301.2 

380 

220 

Dissolved  Oxygen  Mg/1 

7 

10.27 

12 

8.3 

Biochemical  Oxygen  demand  Mg/1 

(5  day) 

7 

1.11 

2.7 

.4 

P.H.  (SU) 

4 

7.83 

8.1 

7.6 

HC03  Ion  Mg/1 

4 

141 

149 

134 

Total  Hardness  Ca  C03  Mg/1  . 

4 

118.5 

128 

104 

NC  Hardness  Ca  C03  Mg/1 

4 

5.5 

16 

0 

Chloride  Mg/1 

4 

6.35 

7 

4.9 

Total  Conforms  (MFI  MENDO/100  ml) 

5 

108.2 

200 

1 

Fecal  Coli forms  (MFM-FCBR/100  ml) 

5 

6.2 

10 

0 

Fecal  STKEP  MF  M-ENT/100  ml 

5 

6.2 

10 

0 
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Erosion  and  Sedimentation 


The  quantity  of  sediment  in  transit  in  the  Rio 
Grande,  El  Rito  and  the  Rio  Ojo  Caliente  and  its 
tributaries  is  sometimes  vast,  although  variable. 
Long  dry  periods  are  interspersed  with  short 
periods  of  high  runoff.  A  single  flood  may  carry 
more  sediment  in  one  day  than  is  ordinarily 
transported  during  several  years.  In  general, 
maximum  sediment  production  comes  from  those  areas 
identified  on  figure  12.  These  areas  are  adjacent 
to  waterways  and  arroyos,  and  very  little  sediment 
is  derived  from  the  higher  forest  lands  in  the 
area.  Most  sediment  is  derived  from  gullies  and 
trenching  arroyos.  Contribution  according  to  type 
of  erosion  are:  gully  and  arroyo  trenching,  65%; 
sheet  erosion,  30%;  and,  wind  erosion, 
(Dortignac,  1956). 


5% 


Sedimentation  is  the  major  water  quality  problem 
in  this  area  impairing  range  and  farm  lands, 
interrupting  irrigation  systems  and  reducing 
reservoir  and  stream  capacity.  It  is  estimated 
that  the  Rio  Ojo  Caliente  produces  800,000  tons  of 
sediment  per  year  at  its  confluence  with  the  Rio 
Chama  (Economic  Research  Service  1968  -  69). 
Table  16  depicts  sediment  yields  in  three  of  the 
assessment  areas  stream  courses  (Bureau  of 
Reclamation,    1966). 


TABLE  16 

Stream 

El  Rio  Creek 

Rio  Tusas 

Rio  Vallecitos 


SEDIMENT  YIELDS 


*Drainage  Area 

155,1*49  acres 
128,045  acres 
2^9,11^  acres 


Gross  Erosion 

516  acre- feet/year 

84  acre- feet/year 

707  acre- feet/year 


*  Includes  entire  drainage  areas  upstream  from  study  area. 

The  El  Rito  Bridge  suspended  load  gage  located  at 
a  bridge  over  Chama  River  on  State  Highway  96 
leading  from  Chama  Valley  to  the  village  of  El 
Rito,  had  a  period  of  sediment  record  from  January 
1937  to  September  1943.  Table  17  shows  tons  of 
sediment  at  the  location  (Bureau  of  Reclamation, 
1966). 
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TABLE  17     SUSPENDED  LOAD  AT  EL  RITO  BRIDGE 
Year  Tons  of  Sediment 

1937  2,467, 154 

1938  524,200 

1939  438,235 

1940  634,336 

1941  1,629,299 

1942  2,864,683 

1943  967,552 

The  suspended  load  for  Embudo  during  a  nine  year 
period  is  presented  in  Table  18  (Economic  Research 
Service  1968  -  69). 

TABLE  18    EMBUDO  GAUGING  STATION  SUSPENDED  LOAD 

Water  Year  Tons  of  Sediment  (9  months) 

1948  685,500 

1949  402,000 

1950  37,590 

1951  14,429 

1952  499,299 

1953  63,870 

1954  38,436 

1955  128,610 

1956  33,626 

The  average  annual  flood  damage  is  approximately 
$4,730  on  the  Rio  Tusas  and  $9,900  on  the  Rio 
Vallecitos.  These  figures  include  indirect  damage 
but  the  main  contributors  are  sediment  and  flood 
water   (Economic  Research  Service,    1968  -  69). 

The  Bureau  of  Land  Management,  Albuquerque 
District,  surveyed  that  portion  of  the  area  that 
is  public  land  in  1974  to  determine  the  relative 
rate  of  erosion  by  vegetative  type  in  this  area. 
They  found  that  six  percent  or  2,640  acres  of  the 
grassland  area  west  of  the  Rio  Ojo  Caliente  was 
eroding  at  a  critical  rate  and  had  high  sediment 
yields  of  more  than  three  acre-feet  per  square 
mile  (BLM,  1974).  Approximately  5,400  acres  of 
the  steep  and  rocky  areas  along  the  -north  and  west 
facing  slopes  of  Black  Mesa  were  eroding  at  a 
high-critical  rate  (BLM,    1974). 

The  BLM  also  found  that  the  following  pinyon- 
juniper  areas  had  a  high  moderate  or  critical  rate 
of  erosion  and  were  producing  high  sediment 
yields.  These  areas  made  up  66  percent  of  the 
total    pi nyon- juniper    area    on    public    land    in    the 
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watershed  or  23,100  acres  (BLK,  197*0.  North  of 
State  Highway  96,  west  of  Rio  Ojo  Caliente  between 
Canada  Ancha  and  Arroyo  El  Rito;  West  of  Rio  Ojo 
Caliente  between  Arroyo  El  Rito  and  Canoncito  La 
Madera;  East  of  the  Rio  Ojo  Caliente  between 
Arroyo  Gavilan  and  Canada  de  los  Comanches  end  the 
pinyon- juniper  area  north  of  Highway  285  and  east 
of  Highway  111.  Refer  to  figure  12  for  location 
of  sediment  yield  and  erosion  area. 

d.   Water  Uses 

The  designated  uses  of  surface  water  in  the 
majority  of  the  area  which  includes  El  Rito  Creek 
above  the  town  of  El  Rito,  and  the  Rio  Tusas  and 
Rio  Vallecitos  above  Rio  Ojo  Caliente  include: 
domestic  water  supply,  irrigation,  marginal  cold 
water  fishery,  livestock  and  wildlife  watering, 
and  secondary  contact  recreation  (Economic 
Research  Service  1968  -  69). 

Surface  water  is  depicted  in  the  area  by  the 
following  means:  native  vegetation  (including 
phreatophytes) ,  45";  irrigation,  3^T;  evaporation 
form  reservoirs,  12%;  domestic,  recreation,  and 
wildlife,  5%;  and  municipal  and  industrial,  *JX. 

The  principal  use  of  water,  excluding  native 
vegetative,  is  for  irrigation  along  the  Rio  Ojo 
Caliente.  The  irrigation  systems  are  of  a 
primitive  nature  throughout  the  Rio  Ojo  Caliente 
basin.  There  are  no  storage  facilities. 
Generally  the  diversion  dams  are  constructed  of 
boulders  and  brush  placed  in  the  river  to 
accomplish  partial  or  complete  diversion  of  the 
available  supplies.  Frequent  replacements  and 
repairs  are  required  at  the  beginning  of 
irrigation  season  and  during  the  times  of  summer 
floods.  An  extensive  maintenance  problem  is 
created  by  the  numerous  arroyos  that  empty  into  or 

LEGEND  TO  ACCOMPANY   EROSION   AND    LANDSLIDE  HAZARDS  IN 
THE  PROPOSED  OJO  CALIENTE   GEOTHERMAL   ASSESSMENT   AREA. 

]    LANDSLIDE      POTENTIAL  |  M  pj     MODERATE     f  1  O  S  I  O  N    H  A  Z  A  R  D 

I  |     LANDSLIDE    DEPOSITS  |  C  >   |    CRITICAL    EROSION    HAZARD 

AREACLOSED     BY     POREST     SERVICE 
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FIGURE     12.    EROSION  AND    LANDSLIDE    HAZARDS    IN   THE    PROPOSED 
OJO    CALIENTE   GEOTHERMAL   ASSESSMENT   AREA. 


72 


Description  of  the 
Existing  Environment 


cut  across  the  distribution  system.  Following 
fairly  heavy  rainfall  these  arroyos,  carrying  the 
surface  runoff  from  the  surrounding  hills,  clog  or 
cut  the  ditches  in  many  places.  Structures  along 
the  ditches  are  fairly  numerous  and  are  generally 
constructed  of  wood.  Checks  and  turnouts  are 
either  of  the  wooden  variety,  or  are  temporary 
earth  plugs  to  divert  irrigation  water  through 
breached  ditch  banks.  Frequent  shortages  are 
caused  by  the  lack  of  regulation  and  the  leaky, 
inefficient  condition  of  the  existing  diversion 
and  distribution  facilities. 

Below  the  emergence  of  the  Rio  Ojo  Caliente  from 
the  foothills,  the  valley  of  the  Rio  Ojo  Caliente 
widens  and  ranges  in  width  from  one-quarter  to 
one-half  of  a  mile.  The  irrigated  farms  are  more 
consolidated  in  this  area.  All  of  the  678  acres 
of  available  land  are  presently  utilized  and  are 
contained  in  93  farms  served  by  six  diversion 
systems.  The  principal  crops  grown  are  alfalfa, 
small  grains  and  garden  vegetables  (Bureau  of 
Reclamation,  1966). 

Operation  and  maintenance  of  the  system  is 
accomplished  by  the  old  Spanish  majordomo  method 
where  most  of  the  costs  are  in  terms  of  work  when 
required  on  the  diversions,  ditches  and 
structures.  Only  small  cash  outlays,  collected 
from  the  users  in  proportion  to  acreage  served, 
are  made  for  a  minimum  of  construction  materials, 
equipment  expense,  and  administrative  costs. 

Livestock  water  improvements  on  the  Carson 
National  Forest  include  two  water  wells,  eleven 
stock  tanks  and  two  springs  (Forest  Service, 
1978).  Livestock  water  improvements  on  BLM 
administered  lands  include  one  water  well,  seven 
stock  tanks,  two  catchments,  and  two  springs. 

In  1970,  irrigation  requirements  in  the  Vallecitos 
-  Ojo  Caliente  areas  were  approximately  1,590 
acre- feet.  Calculated  diversions  also  totalled 
1 ,590  acre-feet  thereby  utilizing  100%  of  the 
available  surface  water  supply  (Economic  Research 
Service,  1968  -  69). 

Three  thousand  seventy  acre- feet  per  year  flow 
through  the  La  Madera  gauging  station,  which  is 
about  76%  of  the  average  demand  of  the  estimated 
irrigation  supply.  Shortages  occurred  in  27  years 
of  the  32  year  period  of  study,  with  the  greatest 
shortage,  60  percent  of  the  demand,  occurring  in 
1956  (Economic  Research  Service  1968  -  69). 
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There  is  a  pending  project  by  the  Bureau  of 
Reclamation  for  the  development  of  structures  for: 
storage,  irrigation,  recreation,  fish  and 
wildlife,  located  on  Rio  Vallecitos  above  the 
confluence  with  the  Rio  Tusas  just  north  of  the 
study  areas.  With  the  assurance  of  a  full  water 
supply,  it  is  probable  that  the  agriculture  of  the 
area  would  change.  Climatically,  the  area  is 
suited  for  the  production  of  orchards,  vegetables, 
chili  and  other  high  income  crops.  It  is  anti- 
ntipated  that  with  water  development  in  the  area 
there  would  be  a  change  from  the  present 
predominantly  livestock-type  enterprise  to  largely 
an  orchard  producing  area.  The  area  away  from  the 
drainage  bottoms  will  still  be  used  for  livestock 
grazing. 

Refer  to  tables  19,  20  and  21  for  irrigation  water 
demands  and  requirements  of  the  Rio  Ojo  Caliente 
and  El  Rito  Creek. 


74 


Ul 

oo 


oo 

Ul 
OO 


ru 

XT 

ui 


o 

ru 


ru 
Ul 


vo 


Ui 
o 

U) 

o 


P  ONO 


i 


ono 


o 


CO 


ru 


VO 


OO 


oo 


vo 


CO 


ui 


OO 


oo 


oj  3 

onB 

CO    h-1 

o 

CO    CO 


*0 
ru  CD 

aoca 

->1  Ct 


ru 


K  2 

cu 

O    CD 

o 

3 

3 

CO 

CO 

ru 


ru 


as 


Ul 

vo 


OO 


Ul 


Ul 

ro 


on 


ON*-} 
CO 


UJ 


M 

H" 

ro 

O 

M 

on 

VO 

Ul 

ru 

ru 

ru 

-j 

ru 

ON 

ru 

ON 

-j 

o 

—j 

»-• 

vo 

i-» 

o 

ui 

ru 

ru 

ON 

oo 

-t 

UI 

oo 

ON 

—J 

M 

ru 

U! 

VO 

o 

UI 

UI 

oo 

oo 

o 

o 


oo 

Ul 


ru 


o 

o 

ON 

oo 

.fc- 

o 

ru 

Ul 

ON 

—J 

Ul 

S 


(i 


> 


CO 


> 
o 

CD 
I 

ro 

rr 

5 


O" 


i 

M 

VO 


75 


3 

n 


S3 


3 


o 

"8 

n 

3 
cf 

O 


9 


oo 
a> 


ON 


o 
o 


ON 


\ji 

VJ1 


8 


o  o  o  o  o  o 


ro  ro  u)  oj  ro  O 


o  o  o  o  o  o 


-VJ1  On-«J  xr  O 
•  xr  OD  ro  INJ  as 


o  o  o  o  o  o 


VJ1  ON  03  OD  Xr  o 

INJUJ    O  VJ1  V£)  NO 


O  M  M  h-  O  O 


\0  H   XTVJ1  NO  M 

on -j  od-j  h-  -j 


On— 0  VOOWH 
INJ  On  On  t— •  \0  t— » 

o  o  o  o  o  o 


o  o  o  o  o  o 


ro  ro  uj  ou  t—  o 
(-•  On  INJ  Xr  ON  fo 


O  O  O  O  O  O 


xrvji  on  onuo  o 


o  o  o  o  o  o 


lOUIUJ  xn->  o 
ui  h-<  ao  o  vo  ru 


o  o  h>  t->  o  o 


On  od  o  oui  o 
~JOO  >\j  ao»—  ON 


xrvji  on— ju> 

CO  XT  On  Ow  Xr 

o  o  o  o  o  o 


5 

rr 

3 


•3  o  <  ui  0  rr 

it  C  T  m  w  5  P 
rr  3   w         a3 
w  ft.  t—        to   rt   g 


3   r\j  a   _ 

h>  w  »    (t    p 

S        "I 


! 

ro 
o 


a 


r3 


\> 


ro 

O 


NO 
ON 

ON 


75 


o 

S 


o 

3 

i 

ft* 

0) 
cr 

•o 

ft) 

03 
O 


O 

o 


o 

OD 


03  > 


ft)    D    O 

P  z  z. 

cr  ft)    ft) 

if1'* 


Cfl 


ct  0) 
p    CO 


o 

3 


O 
Cfl 


&  H-  cr 


TJ  -0 


BE? 

ft)    <    C     CT   M 
3     ft)    T     ft)    "-J 

ci>  a  to 

B)    fi»R» 
Cfl 

ft  H" 


i  vo  o 
i    •    • 

OVO 


ro 


\->  ro 

•        • 

O  CT\ 


Ov 
O 


OD 


UJ 


C7NUJ  M         U1 
->J  O  U1         Xr 


O 
O 


OO 

—JU1  (-■ 

boo 


o 
o 


h*  ui  ro       ro 
bob      b 


o 

9 


03 

o 

3 

i 

ft 
ft) 

cr 

"8 

8 

3 


U1 


Cfl    ft)  S 

fl>    0?     O 

ft)   ct 

3"  o 
g?£ 

CT  •■* 

a  co  ft 

-^  cr  3 

p 


CT    ft) 


\ 


ro 


•vn 


VO  OO  C?\ 
Xr  M  ->] 


VO 


I      I      I     M 


ro 


m  ro  xr 
od^sI  ao 


H  H  £•  JrUl  CD 
0>iU)HUlH 

o  xr  r\j  ro  coo~i 


ro 


vo 

C7v 


o 
o 


£r-J  ro  OO  CD  ON 

b  b  b  o  o  b 


U3 


ft    H- 

MfJ? 

Cfl    CD   p 

CT  O    cr 

P    CT   ft 

ct  tt  a 

§*§ 

ft)  ft 
p  p 

CT    Cfl 

h 


ft 


C 
Cfl 

ft 

s 


o 
3/ 

c 

CO 


CD 


o 

ft) 

3 

CT 


t— ' 
ft 

o 

CT 

ft 
a 

o 


-3 
13 

K 

ro 


c 
2  ~ 


o  o 

—I  3 
■D  O 

^  -3 


£  S 
5  h 
s.3 

ft  o 
CO    3 


ft'  z3 


o 

CT*  > 

I 

2$ 


Description  of  the 
Existing  Environment 


B.        Living  Components 
1.       Vegetation 


The  environmental  assessment  area  is  in  the  southern 
Rocky  Mountain  physiographic  region  (Fenneman,  1931 ). 
This  region  is  characterized  by  a  series  of  complex 
mountains  of  various  types,  intermountain  basins  with 
steep  slopes  and  thin  soils.  The  precipitation  varies 
frorr,  51  cm  (20  in.)  in  the  higher  elevations  to  25  cm 
(10  in.)  at  the  lower  reaches  with  pockets  of  rain 
shadows  receiving  less.  Past  years  of  excessive  use 
with  little  or  no  management  guidelines  has  had  an 
influence  on  vegetal  composition  and  community 
boundries      (i.e.:  The     riparian     habitat     has     been 

severely  altered  by  agricultural  development  and 
homesteads) . 

A  highly  useful  method  of  naming  and  delineating 
communities  within  large  areas  is  by  physiognomy 
(general  appearance).  Smith  (1966)  states  that  the 
aggregation  of  organisms  in  any  given  locality  or  hab- 
itat must  be  regarded  as  a  unit  if  the  community  is 
described  or  compared  with  similar  communities  in  other 
areas.  Classification  by  physiognomy  describes  the  re- 
lationship of  both  animals  and  the  vegetation  of  an 
area.  Communities  classified  in  this  manner  are  named 
after  the  most  dominant  life  form  which  is  usually  the 
dominant  vegetation  type. 

The  dominant  biotic   communities   within  the  Ojo   Caliente 

geotherrnal      assessment      area     consist  of:          aquatic, 

pinyon-juniper,  shortgrass,  sagebrush  and  agricultur- 
ally developed   (figures  13). 


LEGEND   TO   ACCOMPANY   THE   VEGETATIVE   TYPES   MAP 
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PINYON-JUNIPER    TYPE 
SHORTGRASS-GRASSLAND   TYPE 
SAGEBRUSH-GRASSLAND    TYPE 
AGRICULTURAL    TYPE 

BARREN   AND   NON-USED 

CRITICAL    HABITAT    FOR    THREATENED    PLANT 
SPECIES   (ASTRAGALUS    PUNICEUS    VAR. 
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FIGURE     13.       EXISTING    VEGETATION    TYPES     IN    THE     PROPOSED 
OJO    CALIENTE    GEOTHERMAL     LEASING     AREA. 
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a.   Aquatic  Vegetation  Community 

Aquatic  plants  are  normally  found  in  the  presence 
of  a  continual  water  source.  The  habitat  is 
limited  to  perennial  streams  such  as:  El  Rito, 
Rio  Tusas,  Rio  Vallecitos,  Rio  Ojo  Caliente,  and 
the  Rio  Grande.  Other  sources  may  include: 
springs,  seeps,  stock  watering  devices,  and 
irrigation  ditches.  The  diversity,  composition, 
and  production  is  dependent  on  the  movement  of 
water  (rate)  and  the  nutrient  content  of  the  soils 
surrounding  the  sources. 

Within  this  community  three  (3)  major  sub-types 
exist:  vascular  plants,  phyto-plankton,  and 
floating  vegetation. 

(1)  Vascular  Plants 

In  the  middle  and  lower  courses  of  many 
streams  shallow-water  communities  may 
develop.  The  growth  and  maintenance  of  the 
nearshore  communities  are  acutely  dependent 
upon  a  favorable  substrate,  slope, 
sedimentary  character,  and  upon  the  stability 
of  discharge  (Reid  and  Wood,  1976).  Although 
no  detailed  inventory  exists  for  the  vascular 
plants,  a  number  of  genera  that  have  been 
suspected  include:  cattails  (Typha  spp.), 
sedges  (Carex  spp.)  and  rushes  (Juncus  spp.). 
In  association  with  these  genera  in  the 
seeps,  springs,  etc.,  perennial  native  grass 
genera  will  be  present  (i.e.:  wildrye  (Elymus 
spp.),  bluegrasses  (Poa  spp.),  wheat  grasses 
(Agropyron  spp.),  and  others.  Tree  genera 
that  represent  pockets  of  very  visable 
riparian  habitat  include:  cottonwood 
(Populus  spp.),  willow  (Salix  spp.), 
saltcedar  (Tamarix  spp.)  and  others.  The 
genera  of  forbes  are  so  greatly  varied  that 
no  representative  community  members  should  be 
mentioned. 

(2)  Phytoplankton 

The  phytoplankton  in  the  stream  courses 
within  the  assessment  area  may  include: 
bluegreen  (Cyanophyta) ,  green  (Chlorophyta) 
and  yellow  (Chrysophyta).  The  nearest 
inventory  to  the  assessment  area  was 
completed  by  the  U.S.  Geological  Survey  at 
the  Otowi  Bridge  (station  #08373000)  near  San 
Ildefonso,  New  Mexico  on  the  Rio  Grande 
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(USGS,  1977).  These  data  are  the  only 
available  at  present. 

As  demonstrated  in  the  hot  springs  at 
Yellowstone  National  Park,  these  genera  will 
go  through  periodic  algal  blooms  regardless 
of  ambient  weather  conditions.  The  supply  of 
warm  water  from  subsurface  and  surface 
springs  feeding  the  Rio  Ojo  Caliente  may 
demonstrate  similar  phenomenons. 

(3)  Floating  Vegetation 

At  the  time  of  this  writing,  no  data  are 
available  on  the  presence  or  absence  of 
floating  vegetation. 

B.   Terrestrial  Vegetation 

In  the  geothermal  lease  area,  three  broad 
terrestrial  vegetative  communities  exist.  These 
include:  pi nyon- juniper,  shortgrass-grassland  and 
sagebrush-grassland  types.  These  broad  types  are 
delineated  in  figure  13  and  a  detailed  species 
list  is  given  in  Appendix  D. 

(1)  Pinyon-Juniper  Community 

The  pinyon  pine  (Pinus  edulis)  and  juniper 
(Juniperus  monosperma)  species  represent  75% 
of  the  total  vegetation  present  in  the 
geothermal  lease  area.  Characteristics  of 
the  community  include:  a  precipitation  zone 
of  30  -  46  cm  (12-18  inches),  at  elevations 
1400  -  2300m  (4500  -  7500  ft)  and  on  thin 
rocky  soils  that  represent  past  high  erosion 
conditions  (Springfield,  1976). 

The  pinyon-juniper  community  is  considered  an 
invader  to  grassland  habitat  by  two  means. 
The  first  is  the  introduction  of  domestic 
livestock  that  limit  the  competitive  ability 
of  the  few  forage  species  to  the  tree  seed- 
lings (Paulson,  1975).  With  the  reduction  of 
forage  species  and  ensuing  loss  of  protective 
ground  cover,  the  potential  for  erosion  was 
enhanced  therefore  the  environmental 
requirement  of  thin  soils  was  enhanced. 

Secondly,  with  domestic  livestock  came  the 
desire  to  control  natural  fires.  It  is 
thought  that  the  elimination  of  fire  in  the 
ecosystem  has  enhanced  the  spreading  of  the 
pinyon-juniper  community.    Range  management 
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techniques  that  have  been  exercised  in  the 
1960 's  has  opened  large  grassland  areas 
within  the  pi nyon- juniper  community.  The 
most  popular  method,  chaining,  is  normally 
followed  with  the  burning  of  debris.  These 
techniques  approximate  the  effect  that  a  fire 
would  accomplish. 

Those  areas  untouched  by  range  management 
techniques  have  remanents  of  the  regressed 
grassland  ecosystem.  Depending  on  the 
density  of  overstory,  genera  still  remaining 
include:  grama  grass  (Bouteloua  spp.), 
galleta  (Hilaria  spp.)  and  dropseeds 
(Sporabolus  spp.)  (Stoddart  et  al,  1975). 

In  the  few  protected  valleys  and  higher 
elevations  where  moisture  conditions  are 
mesic,  species  of  ponderosa  pine  (Pinus 
ponderosa) ,  Douglas  fir  (Pseudotsuga 
menziesii),  and  many  forbes  and  grasses 
(appendix  D)  not  normally  within  the  majority 
of  the  pinyon-juniper  community  in  the 
geothermal  lease  area  are  found.  It  may  be 
noted  they  are  in  very  limited  quantities. 

(2)  Shortgrass-grassland  community 

The  shortgrass-grassland  community  provides 
the  major  sources  of  livestock  and  wildlife 
forage.  It  represents  15£  of  the  total 
vegetation  present  and  is  generally  consid- 
ered warn  season  species  dominant  (those 
actively  growing  during  July  through  Octo- 
ber). Native  grass  genera  dominating  in- 
clude: grama  grass,  galleta,  dropseed  and 
Indian  ricegrass  (Oryzopsis  hymenoides). 

In  those  areas  where  range  managment  tech- 
niques were  applied,  introduced  wheatgrasses 
prevail.  Additionally,  where  the  grazing 
pressure  has  not  been  as  great  or  where 
grazing  systems  have  allowed  for  proper 
grassland  vigor,  species  of:  black  grama 
(Bouteloua  eriopda),  Arizona  fescue  (Festuca 
arizonica)  and  western  wheatgrass  (Agropyron 
smithiir~will  be  present. 

Various  forb  and  shrub  genera  will  be  present 
in  limited  levels  which  is  dependent  on  the 
amount  of  disturbance  to  the  grassland 
ecosystem.  In  areas  of  high  disturbance 
genera  of  Astragalus  spp.,  Sal sol a  spp., 
Opuntia    spp.,    Xanthocephlathum    spp., 
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Chrysothamnus  spp.  and  various  others  will  be 
present.  Even  though  shrubs  and  low  growing 
trees  are  present  to  some  extent  within  the 
grassland,  they  were  originally  restricted  to 
drainages  that  supported  little  grass 
(Humphrey,  1958). 

(3)  Sagebrush  -  Grassland  Community 

Referring  to  figure  13,  the  sagebrush-grass- 
land community  is  limited  to  the  higher 
elevations  atop  Black  Mesa  and  La  Mesita. 
The  precipitation  is  generally  higher, 
normally  35  cm  (14  in.)  or  more  and  the  soils 
may  be  deeper.  Within  the  geothermal  lease 
areas  this  community  represents  5%  of  the 
entire  area.  The  dominant  overstory  species 
is  big  sagebrush  (Artemisia  tridentata)  with 
an  understory  of  remanent  shortgrass-grass- 
land. 

Past  range  management  practices  have  been 
used  to  control  the  big  sagebrush  and  exotic 
wheatgrasses  have  been  introduced  to  increase 
livestock  forage.  These  species  include: 
crested  wheatgrass  (Agropyron  cristatum)  and 
pubescent  wheatgrass  (Agropyron 
trichophorum) . 

The  sagebrush-grassland  provides  excellent 
habitat  for  wildlife.  Those  other  shrub 
species  that  enchance  the  wildlife  habitat 
include:  fourwing  saltbush  (Atriplex 
canecens) ,  winterfat  (Ceratoies  lanata) j" 
skunkbush  (Rhus  trilobata)  and  many  others. 

C.   Other  Vegetative  Types 

The  remaining  5%  of  the  total  area  is  divided 
between  agriculturally  developed  and  waste  or 
barren  lands. 

(1)  Agriculturally  Developed 

This  area  represents  4%  of  the  total 
geothermal  lease  area.  The  agricultural  area 
is  predominantly  along  the  water  courses 
where  fertile  soils  and  moisture  availability 
prevail.  The  agricultural  crops  include: 
chili,  garden  crops,  hay  and  tame  pastures. 
A  portion  of  this  community  also  includes 
riparian  habitat  along  the  major  stream 
courses. 
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(2)  Barren  or  Wasteland 

Due  to  the  soil  conditions  these  lands 
support  little  or  no  vegetation.  Only  1%  of 
the  total  area  can  be  considered  this  type. 

D.   Endangered  and  Threatened  Flora 

A  list  of  endangered  and  threatened  plant  species 
prepared  by  the  Smithsonian  Institute  was  pub- 
lished in  the  Federal  Register  on  July  1,  1975, 
(vol.  40,  N.  127,  Part  V).  As  a  result  of 
comments  received,  the  U.S.  Fish  and  Wildlife 
Service  published  a  second  proposed  list  of 
endangered  or  threatened  plant  species  in  the 
Federal  Register  on  June  16,  1976  (Vol.  41,  No. 
117,  Part  IV).  The  proposed  rules  for  protection 
of  the  species  were  published  in  the  Federal 
Register  on  June  7,  1976,  (Vol.  41,  No.  110,  Part 
III).  The  U.S.  Fish  and  Wildlife  Service  has 
supplied  BLM  with  data  indicating  a  threatened 
plant  species  habitat  (Astragalus  puniceus  var. 
gertrudis)  noted  on  figure  13. 


2.   Animals 


The  assessment  area  includes  both  aquatic  and 
terrestrial  habitat.  An  estimated  89  species  of 
mammals,  256  species  of  birds,  8  species  of  fish,  38 
species  of  reptiles,  9  species  of  amphibians,  and 
numerous  species  of  invertebrates  inhabit  the  assess- 
ment area.  Species  found  in  the  area  are  generally  not 
unique  or  abundant.  Species  of  significance  will  be 
discussed.  Endangered  and  threatened  species  will  be 
discussed  at  the  end  of  this  section. 

Terrestrial  habitat  is  the  dominant  habitat  form  within 
the  assessment  area.  It  provides  the  greatest  number 
of  ecological  "niches"  and  the  greatest  opportunity  for 
interaction  between  populations.  However,  the  added 
ingredient  of  aquatic  habitat  present  within  the  assess- 
ment area  greatly  increases  the  number  of  available 
"niches,"  and  consequently,  the  opportunities  for  inter- 
action between  populations  (i.e.,  predator  -  prey  inter- 
actions; aquatic  species  -  terrestrial  species  inter- 
actions; etc.). 

Aquatic  habitat  is  present  in  the  form  of  numerous 
livestock  reservoirs  found  throughout  the  area. 
Several  perennial  streams  are  also  found  in  the 
assessment  area.  These  streams  provide  a  fair  amount 
of  riparian  habitat  in  the  form  of  woodland,  brush, 
reeds,  and  rushes  which  attract  many  aquatic  and 
terrestrial  species.   These  streams  also  provide  a  cold 
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stream  habitat  for  several  species  of  fish.  Livestock 
reservoirs  are  found  throughout  the  assessment  area  and 
support  a  variety  of  aquatic  vertebrate  and  inverte- 
brate life.  A  list  of  animal  species  for  the  assess- 
ment area  is  found  in  Appendix  E. 

a.   Aquatic  Animals 

(1)  Mammals 

Two  species  of  aquatic  mammals  occur  within 
the  assessment  area.  These  are  the  muskrat 
(Ondatra  zibethica) ,  and  the  beaver  (Caster 
canadensis).  The  beaver  is  found  in  the 
perennial  streams  on  the  Carson  National 
Forest  portion  of  the  assessment  area. 
Whether  the  beaver  is  found  in  the  portion  of 
the  Rio  Ojo  Caliente  on  the  BLK  portion  is 
unknown.  The  beaver  is  currently  recovering 
from  past  population  declines  caused  by 
trapping.  It  is  expected  that  the  beaver 
will  spread  in  its  distribution  to  most 
perennial  streams  in  northern  New  Mexico 
including  the  Rio  Ojo  Caliente.  The  muskrat 
is  a  common  mammal  found  in  most  canals, 
marshes  and  perennial  streams  of  northern  New 
Mexico.  However,  no  population  data  for  the 
muskrat  is  available  in  the  assessment  area. 

(2)  Birds 

The  livestock  waters  and  perennial  streams  in 
the  assessment  area  provide  habitat  for  a 
number  of  aquatic  birds.  The  greatest  use  is 
during  the  migration  periods  in  the  spring 
and  fall.  The  area  is  not  in  a  major 
migration  route  however. 

Common  water  birds  found  in  the  area  include 
such  species  as:  killdeer  (Charadrius 
vociferus) ,  and  the  mountain  plover  (Eupoda 
montana). 

There  is  a  small  population  of  waterfowl,  pri- 
marily mallards  (Anas  platyrhynchos)  that 
nest  along  the  watercourses  in  tHe  area. 
Most  of  the  waterfowl  use  is  in  the  winter 
and  during  the  migration  periods  in  the 
spring  and  fall.  Common  waterfowl  species 
occurring  in  the  area  include:  mallards, 
pintail  (Anas  strepera)  and  occasionally  the 
Canada  goose  (Branta"  canadensis).  Stable 
populations  exist  for  most  species,  with 
increasing   trends   indicated   for   some. 
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Migratory  species  are  highly  dependent  upon 
the  permanent  water  sources. 

(3)  Amphibians  and  Reptiles 

The  assessment  area  supports  £  number  of 
species  of  aquatic  reptiles  and  amphibians. 
Very  little  information  relative  to  popula- 
tion status  or  density  is  available  on  these 
species.  Interest  in  reptiles  and  amphibians 
in  general  is  growing  continuously. 
Collectors  are  trapping  various  species  more 
and  more  for  such  uses  as  sale  in  pet  shops 
and  for  club  collections.  The  amateur 
biologist  or  young  boy  is  also  actively 
collecting  speciemens  for  study  or  play. 

The  bullfrog  (Rana  catesbeiana) ,  a  resident 
of  permanent  water  sources  and  aquatic 
vegetation  is  the  only  amphibian  to  hold  game 
status.  There  is  no  data  available  on  the 
bullfrog  concentrations  or  distribution. 

(*0  Fish 

The  Rio  Ojo  Caliente  and  its  tributaries,  the 
Rio  Vallecitos  and  the  Rio  Tusas,  provide  a 
cold  stream  habitat  for  several  species  of 
fish  including  the  rainbow  trout  (Salmo 
gairdneri ) ,  brown  trout  (Salmo  trutta) ,  and 
the  white  sucker  (Catostomus  commersoni). 
Historically,  the  bluntnose  shiner  (Notropis 
simus)  (which  is  a  candidate  for  listing  on 
the  Federal  threatened  and  endangered  species 
list)  and  the  speckled  dace  (Rhynichthys 
osculus)  were  found  in  this  drainage.  There 
has  been  no  recent  collection  of  these 
species  however.  (Hatch,  pers.  com.) 

The  carp  (Cyprinus  carpio),  and  the  black 
bullhead  (Ictaluris  melas)  inhabit  the  lower 
portion  of  the  Rio  Ojo  Caliente  below  the 
town  of  Ojo  Caliente.  A  small  portion  of  El 
Rito  creek  overlaps  into  the  west  portion  of 
the  assessment  area.  Species  found  in  the 
Rio  Ojo  Caliente  would  be  found  in  this 
stream  also.  These  streams  are  of  relatively 
low  turbidity  and  have  adequate  vegetative 
cover  along  the  banks.  At  times,  however, 
the  water  levels  become  low,  inhibiting 
maximum  fish  production. 
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(5)  Invertebrate  and  Zooplankton 

Information  on  invertebrates  and  zooplankton 
in  the  area  is  lacking.  Organisms  likely  to 
be  found  in  the  permanent  livestock 
reservoirs  in  the  area  include:  zooplankton 
(free  floating  microscopic  animals)  such  as 
copepods,  cladocerans,  protozoa,  rotifers, 
and  various  types  of  insect  larvae.  Insect 
orders  '  associated  with  this  environment 
include:  Coleoptera  (beetles),  Tepidoptera 
(butterflies),  Odonata  (dragon  flies  and 
damsel  flies),  Diptera  (flies  and  mosquitos), 
Orthoptera  (Grasshoppers  and  crickets) , 
Hymenoptera  (wasps,  bees,  and  ants)  and 
Hemiptera  (water  bugs  and  striders).  Members 
of  the  Class  Gastropoda  (snails)  would  be 
present  also.  Zooplankton  would  not  be  as 
likely  to  be  found  in  the  fast  moving  streams 
in  the  area.  These  streams  however  support  a 
variety  of  insects  and  their  larvae. 

a.   Terrestrial  Animals 

(1 )  Mammals 

The  northern  portion  of  the  assessment  area 
provides  some  key  winter  areas  for  mule  deer 
(Odocoileus  hemionus)  and  elk  (Cervus 
canadensis)  and  one  key  elk  summer  range. 
There  is  an  elk  calving  area  in  the  vicinity 
of  Vacal  del  Palo  spring.  These  areas  are 
delineated'  in  figure  14.  The  remaining 
portion  of  the  area  is  utilized  by  deer  to 
some  extent  but  should  be  considered  as 
marginal  habitat.  Common  preditory  mammals 
found  in  the  area  include  the  coyote  (Canis 
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FIGURE     14.   MAJOR   WILDLIFE   USE    AREAS    IN   THE    PROPOSED 
OJO   CALIENTE   GEOTHERMAL   LEASING   AREA 
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latrans ) ,  which  is  abundant  and  widespread 
throughout  the  area  and  the  bobcat  (Lynx 
rufus) .  At  present  the  status  of  the  bobcat 
population  is  uncertain.  Other  common 
mammals  of  the  area  are  as  follows:  striped 
skunk  (Mephitis  mephitis) ,  badger  (Taxidea 
taxus) ,  black-tailed  jack  rabbit  (Lepus 
californicus) ,  cottontail  rabbits  (Sylvilagus 
spp.),  rock  squirrel  (Citellus  variegatus) , 
and  the  deer  mouse  (Peromyscus  maniculatus). 


(2)  Birds 


The  assessment  area  supports  a  variety  of 
birdlife  on  a  yearlong  basis.  Common  species 
associated  with  pinyon-juniper  and  sagebrush 
habitats  are  found  throughout  the  area.  In- 
cluded among  these  species  are:  the  brown 
towhee  (Piplo  fuscus) ,  the  sage  sparrow 
(Amphispiz  belli)  and  the  Oregon  junco  (Junco 
oreganus).  Game  species  found  in  this 
habitat  type  would  be  the  scaled  quail 
(Callipepla  squamata)  and  the  mourning  dove 
(Zanaidura  macroura) .  Doves  are  fairly 
mobile  and  would  be  found  throughout  the  area 
where  quail  would  be  restricted  to  within  a 
mile  of  a  permanent  water  source.  Hills, 
rock  outcroppings  and  mesa  rims  in  the  area 
provide  nesting  and  perching  areas  for 
raptors,  the  most  common  of  which  would  be 
the  red  tailed  hawk  (Buteo  jumaicensis).  The 
coniferous  forest  in  the  northern  portion  of 
the  assessment  area  host  such  species  as  the 
Steller's  jay  (Cyanocitta  stelleri) ,  and  the 
Audubon's  warbler  (Dendroica  audub"ohi). 

(3)  Reptiles 

Twelve  species  of  reptile  (Appendix  E)  have 
been  identified  as  inhabitants  of  the 
assessment  area.  Currently,  no  consolidated 
documentation  exist  for  the  occurrence  and 
distribution  of  reptiles  in  northern  New 
Mexico. 

(H)     Invertebrates 

A  variety  of  invertebrates  can  be  found  in 
the  assessment  area.  Members  of  the  Class 
Insecta  are  especially  common.  Representa- 
tive Orders  of  this  Class  include  Coleptera 
(beetles) ,  Tepidoptera  (butterflies  and 
moths),  Odonata  (dragonflies  and  damsel 
flies),   Diptera   (flies   and   mosquitos), 
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Orthoptera  (grasshoppers  and  crickets), 
Hymenoptera  (wasps,  bees,  and  ants), 
Hemiptera  (water  bugs  and  water  striders), 
and  Cursoria  (mantis  and  walking  sticks). 
Other  common  Classes  and  Orders  include: 
Archnida,  Aranedia  (trantula  arJ  black  widow 
spiders),  Pedipalpi  (whip  scorpions): 
Gastropoda,  Pulmonata  (endemic  land  and  fresh 
water  snails);  and  Mypriapoda,  Chilopoda 
(centipees).  A  partial  listing  of  inverte- 
brate species  inhabitants  can  be  found  in 
Appendix  E. 

c.  Major  Game  Species  Harvest 

Table  22  presents  harvest  information  (1973 
through  1976)  for  species  of  game  animals  within 
the  proximity  of  the  assessment  area.  Since 
harvest  information  is  available  only  by  State 
Wildlife  Agency  Game  Management  Units  or  by 
County,  the  statistics  presented  include  areas 
outside  the  assessment  area. 

In  1976,  the  New  Mexico  Game  Department  changed 
their  Management  Units.  New  Management  Units  50, 
and  51  are  the  equivalent  of  old  units  5,  and  7 
respectively  for  mule  deer  and  the  area  covered  by 
old  elk  Management  Unit  lO.  The  elk  herds  present 
in  the  assessment  area  are  virtually  all  found  in 
Unit  51.  For  this  reason  only  data  for  Unit  51  is 
given. 

The  mule  deer  harvest  in  Management  Unit  50  has 
shown  a  steady  decline  in  harvest  and  hunter 
success,  however,  the  deer  and  elk  harvest  and 
hunter  success  in  Unit  51  has  shown  an  increase. 
Big  game  herds  in  northern  New  Mexico  have 
generally  shown  a  downward  trend  in  population. 
This  can  be  attributed  to  several  factors  such  as 
declining  habitat  quality,  increased  harrassment 
by  human  activity,  and  poaching. 

These  factors  are  all  present  in  the  assessment 
area.  Scaled  quail,  mourning  dove,  and  waterfowl 
harvest  statistics  reflect  fluctuations  in  popula- 
tions customarily  associated  with  these  species. 
Current  population  levels  are  at  or  near  optimum. 

d.  Endangered  and  Threatened  Fauna 

Whether  the  assessment  area  is  presently  being 
inhabited  by  any  species  on  the  Federal  or  State 
threatened  and  endangered  list  is  not  known. 
Peregrine  falcons  (Falca  pereginus)  and  wintering 
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bald  eagles  have  been  sighted  near  the  assessment 
area.  There  is  at  least  one  prairie  dog  town 
located  in  the  area  making  it  possible  for  the 
black  footed  ferret  (Mustela  nigripes)  to  occur 
there.  Four  additional  species,  the  prairie  vole 
( Micro t us  ochrogaster) ,  the  mink  (Mustela  vision) , 
tfie  river  otter  CLutra  canadensis!  and  the  red 
headed  wood  pecker  CMelanerpes  erythrocephalus 
caurinus)  are  listed  under  group  two  of  the  New 
Mexico  State  list  and  might  possibly  be  found  in 
the  area.  There  has  been  no  known  recent 
sightings  of  any  of  these  species. 

C.   Ecological  Interrelationships 

1.   Succession 

Succession  is  the  orderly  development  of  an  ecosystem 
from  a  pioneer  or  primary  stage  to  climax.  Primary 
succession  is  when  development  begins  on  an  area  that 
has  not  been  previously  occupied  by  a  community,  and 
secondary  succession  is  developed  in  an  area  where  a 
community  did  exist  and  was  removed  (Odum,  1971). 
Transitional  stages  which  occur  during  the  development 
of  a  climax  community  are  termed  "serai". 

a.  Aquatic  Ecosystem 

The  majority  of  the  livestock  reservoirs  or  tanks 
in  the  assessment  area  are  dry  during  certain 
times  of  the  year.  Both  aquatic  and  terrestrial 
succession  take  place  within  these  ponds,  but  the 
stages  vary  from  tank  to  tank.  The  water  levels 
of  the  perennial  streams  present  in  the  area 
fluctuate  during  the  course  of  the  year  and  from 
year  to  year  depending  on  the  snowpack  for  that 
year.  This  results  in  the  ecosystem  constantly 
being  placed  back  to  a  more  rudimentary  serial 
stage  of  secondary  succession. 

These  aquatic  systems  are  extremely  important  to 
the  fauna  of  this  region.  They  provide  a  source 
of  food  and  drinking  water  for  a  number  of  animal 
species.  Several  species  of  aquatic  birds  rely  on 
the  riparian  habitat.  These  aquatic  systems  play 
a  crucial  role  in  the  life  cycle  of  numerous 
invertebrates  and  amphibians. 

b.  Terrestrial  Ecosystem 

The  assessment  area  is  generally  in  a  disclimax 
situation,  i.e.,  a  relatively  stable  condition 
that  is  not  necessarily  the  same  as  would  have 
resulted   under  completely   natural   conditions. 
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Agricultural  practices,  livestock  grazings  and 
wildfire  control,  all  have  interfered  with  the 
natural  development  of  a  true  climax.  Many  areas 
which  might  otherwise  have  been  grassland  are 
now  sagebrush  and  pi nyon- juniper  woodland  as  a 
result  of  these  human  activities. 

2.  Food  Relationships 

Food  relationships  are  based  on  the  transfer  of  energy 
derived  from  sunlight,  water,  and  soil  nutrient  into 
plants  which  pass  through  a  series  of  organisms  in  a 
very  intricate  system  referred  to  as  a  chain.  An 
example  of  a  food  chain  would  be  a  plant  eating 
jackrabbit  being  eaten  by  a  coyote.  The  coyote  dies 
and  decomposes  by  the  action  of  micro-organisms,  adding 
nutrients  to  soil.  These  soil  nutrients  along  with 
sunlight  and  water  go  into  the  production  of  plant  life 
to  support  such  herbivore,  as  the  jackrabbit. 

a.  Aquatic  Ecosystem 

A  typical  food  relationship  in  the  aquatic  system 
would  be  as  follows:  carnivorous  insects  such  as 
the  damsel  fly  feed  on  herbivorous  insects  such  as 
grasshoppers.  The  damsel  fly  lays  its  eggs  in 
aquatic  vegetation  or  are  washed  off  the  end  of 
the  abdomen  when  the  female  flies  low  over  water. 
The  nymphs  are  aquatic  and  are  fed  upon  by  smaller 
fish  like  the  long  nosed  dace  and  fingerling 
trout.  These  small  fish  are  fed  upon  by  larger 
trout.  All  through  this  chain,  individuals  die 
and  replenish  the  nutrient  supply  of  the  system. 
Birds  associsted  with  the  aquatic  system  to  feed 
upon  insects  and  in  turn  are  preyed  upon  by 
raptors  and  preditory  mammals. 

b.  Terrestrial  Ecosystem 

One  of  the  major  food  relationships  in  this  system 
is  created  by  man.  A  highly  substantial  amount  of 
primary  production  in  the  system  goes  to  livestock 
which  are  then  taken  out  of  the  system.  This 
interferes  with  the  balance  of  the  nutrient  cycle 
and  reduces  the  biomass  in  terms  of  secondary,  and 
primary  consumers  that  occur  naturally. 

3.  Community  Relationships 

a.   Aquatic  Ecosystem 

The  aquatic  ecosystem  relies  upon  each  species 
within  the  system  in  order  to  maintain  itself. 
The  various  serai   stages  within  the  aquatic 
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ecosystem  provide  nutrients  for  subsequent  stages. 
The  plants  and  animals  provide  food  and  habitat 
for  each  other.  A  large  number  of  wildlife 
species,  such  as  fish,  aquatic  invertebrates, 
shorebirds,  and  waterfowl,  are  totally  dependent 
on  these  communities.  Numerous  terrestrial 
species  also  are  dependent  upon  aquatic 
ecosystems.  The  water  and  adjacent  vegtation 
provide  essential  life  sustaining  components  for 
deer,  quail,  dove  and  numerous  song  birds. 

b.   Terrestrial  Ecosystem 

Organisms  inhabiting  this  system  are  in  constant 
competition  for  space,  food,  cover,  nutrients, 
etc.  In  many  cases  however  there  is  no  direct 
competition  between  species.  Livestock  prefer 
grass  where  deer  prefer  browses.  In  this 
instance,  both  species  actually  help  maintain  the 
habitat  of  the  other  species. 

The  types  of  animals  present  in  a  community  is 
dependent  to  a  large  degree  on  the  vegetation  that 
is  present.  Stellar 's  jay  would  be  associated 
with  the  Coniferous  Forest  Community  whereas  the 
horned  lark  would  occur  in  the  Desert  Grassland 
Community. 

The  interaction  between  prey  species  (rabbits  and 
rodents)  and  preditors  (coyotes,  raptors)  creates 
a  check  on  the  over-abundance  of  prey  species. 
Any  condition  affecting  populations  of  one  species 
(plant  or  animal)  will  ultimately  affect  all  other 
species  in  the  community. 

D.   Human  Interest  Values 

1.   Landscape  Character 

The  Ojo  Caliente  Geothermal  Leasing  Area  is  situated  on 
the  western  edge  of  the  Rio  Grande  Valley.  The  Tusas 
Mountains  and  the  Ortega  Mountains  border  the  study 
area  on  the  north  and  extend  into  the  central  portion 
just  south  of  Ojo  Caliente.  One  major  river,  the  Rio 
Grande,  flows  across  the  southeastern  corner  of  the 
unit.  A  small  stream,  the  Ojo  Caliente,  flows  from 
north  to  south  dividing  the  study  area  in  half.  The 
elevation  ranges  from  8,500  feet  at  the  peak  of  Ortega 
Mountain  to  5,79*1  feet  where  the  Rio  Grande  crosses  the 
southern  border  of  the  study  area. 

The  topography  can  be  characterized  by  four  major 
types:  (1)  mountains,  (2)  basalt  mesa,  (3)  broken, 
rolling   foothill   terrain   and    (4)    cultivated 
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bottomlands.  The  following  is  a  brief  description  of 
each  of  these  land  types: 

1.)  The  mountain  terrain  of  the  study  area  consists  of 
approximately  fifty  square  miles  in  the  Tusas  and 
Ortega  Mountains.  This  area  is  encompassed  by  the 
EAR  boundary  on  the  north,  Arroyo  El  Rito  on  the 
south  and  west,  the  Taos  Rio-Arriba  County  line  on 
the  southeast,  and  Canyon  Seco,  north  of  Highway 
285-96,  on  the  east. 

2.)  The  basalt  mesas  are  located  in  the  southeast  and 
extreme  northeast  part  of  the  assessment  area. 
They  include:  Black  Mesa,  La  Mesita,  and  the 
Commanche  Rim.  These  mesas  are  dissected  portions 
of  the  more  extensive  Taos  Plateau  to  the  east  and 
are  characterized  by  steep  cliffs  capped  by 
resistant  basaltic  volcanic  rocks. 

3.)  The  broken,  rolling  foothill  terrain  covers  approx- 
imately three-fifths  of  the  planning  area.  The 
western  side  of  the  study  area  is  practically  in- 
accessible due  to  the  line  of  steep  bluffs  that 
run  north  to  south.  Generally  the  terrain  becomes 
less  severe  moving  from  the  west  side  of  the  study 
area. 

4.)  The  fourth  major  land  type,  irrigated  bottomlands, 
is  restricted  to  a  narrow  band  bordering  the  Rio 
Ojo  Caliente.  Most  of  this  land  is  privately 
owned. 

There  are  two  major  vegetative  types  of  significance  in 
the  study  area:  pinyon-juniper  and  shortgrass.  Pinyon- 
juniper  is  the  most  dominant  type  comprising  approxi- 
mately 65*  of  the  study  area.  The  pinyon-juniper 
occupies  the  mesas  and  valley  bottoms. 

Some  portions  of  the  study  area  have  been  treated  to 
eradicate  pinyon-juniper  in  favor  of  shortgrass. 
Crested  wheatgrass,  sand  dropseed  and  love  grasses  have 
been  reseeded  on  these  areas. 

Ponderosa  pine  is  found  near  the  crest  of  Cerro 
Colorado  and  on  the  Ortega  Mountains  in  the 
northwestern  and  central  portion  of  the  study  area. 

2.   Recreation  Values 

a.   Off-Road  Vehicles  (ORV) 

In  the  Ojo  Caliente  Geothermal  study  area,  certain 
portions  are  suited  to  ORV  use.  The  Cerro 
Colorado-Negro    area     is     rather     small 


95 


Description  of  the 
Existing  Environment 


geographically,  but  highly  suited  to  ORV  use.  The 
area  has  a  moderate  variety  of  plant  life  and 
provides  an  opportunity  to  experience  variable 
terrain  for  ORV  activity. 

Problems:  Major  inhibitors  limiting  extensive  ORV 
use  include:  (Da  rather  small  area,  (2)  limited 
access  points,  (3)  potential  conflicts  with 
existing  mining  activity  on  Cerro  Colorado,  and 
(4)  the  west- southwest  portions  of  the  study  area 
are  extremely  rugged  with  loose  soils,  few  access 
points,  and  frequent  arroyos. 

The  eastern  portion  of  the  study  area  has  similar 
problems  and  resource  qualities  as  the  previously 
mentioned  area.  However,  access  is  better  and  the 
area  is  sufficiently  large  to  provide  a  satisfac- 
tory ORV  experience.  Access  to  Balck  Mesa  is 
poor. 


b.   Hunting 


As  the  majority  of  the  study  area  is  comprised  of 
dry,  rough,  broken  lands  with  only  moderate  cover, 
ease  of  movement  is  poor  and  shooting  opportuni- 
ties moderate.  Small  game  are  the  primary  wild- 
life available. 

In  the  higher  portions  of  the  study  area,  Cerro 
Colorado-Negro  and  north,  some  hunting  opportunity 
for  mule  deer  is  present  due  to  water  availabil- 
ity, food  source  and  natural  cover.  Ease  of 
movement  is  adequate  for  the  hunter  on  foot. 

Collecting  -  Rocks  and  Minerals 

The  study  area  is  conducive  to  small  rocks,  gravel 
and  other  river  or  lake  bed  deposited  items. 
Colorful  rocks  and  petrified  wood  particles  are 
abundant.  In  the  Cerro  Colorado-Negro  area  there 
exists  interesting  gravel,  pegmatite,  and  mica 
deposits. 

Primitive  Values 

The  BLM  has  identified  three  roadless  areas  in  the 
proposed  geothermal  leasing  area  (see  figure  15). 
Cerro  Colorado  (NM-0 10-41)  is  an  identified  road- 
less area  which  received  a  marginal  "B"  rating  for 
primitive  values.  The  solitude  experience  is  high 
in  and  around  the  peak  area.  Man's  impact  is 
quite  evident  around  the  perimeters  and  detract 
from  the  overall  rating  of  the  area. 
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FIGURE     1  5.   IDENTIFIED   ROADLESS   AREAS   IN   THE   OJO   CALIENTE 
ASSESSMENT   AREA. 
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Lagunitas  (NM-01CM2)  is  an  identified  roadless 
area  in  the  southwestern  corner  of  the  geothermal 
assessment  unit.  This  area  lends  itself  to  a  high 
solitude  experience.  However,  a  low  rating  con- 
cerning other  wilderness  values  such  as  scenic 
qualities,  uniqueness,  and  the  small  size,  reduces 
its  primitive  values. 

Frijoles  (NM-0 10-43)  has  been  determined  to  be 
roadless.  Only  a  portion  of  this  area  is  included 
in  the  geothermal  study  area.  This  area  is  in  the 
southwest  quadrant  of  the  EAR  unit,  which  includes 
Black  Mesa  and  borders  Carson  National  Forest 
boundary.  Range  developments  and  a  powerline 
which  runs  through  the  middle  of  Black  mesa  lowers 
the  solitude  potential  and  primitve  values  of  this 
area. 

In  conclusion,  the  Ojo  Caliente  Geothermal  Assess- 
ment Area  is  large  and  can  offer  significant  soli- 
tude opportunities.  Water  is  present  and  various 
forms  of  wildlife  can  be  seen.  Roads,  woodcutting 
activities  and  range  development  preclude  the 
areas's  primitive  qualification  on  a  total  basis. 
However,  smaller  units  within  the  total  study  area 
may  qualify  for  wilderness  consideration. 

3.   Visual  Resource  Management 

Visual  Resource  Management  (VRM)  classes  assigned  to 
the  study  area  involves  three  steps:  (1)  inventory  and 
evaluation  of  scenic  quality,  (2)  determination  of 
visual  sensitivity  levels  and  (3)  identification  of 
visual  zones  for  management  consideration. 

Land  form,  color,  water,  vegetation,  uniqueness,  and 
intrusions  are  key  factors  in  evaluating  scenic  quality 
(BLM,  1970).  A  numerical  value  and  alphabetical  class 
evaluation  score  results  from  using  given  criteria  and 
making  comparisons  to  regional  land  areas.  A  classifi- 
cation scale  ranging  from  "A"  to  "C"  (high  to  low)  is 
used  at  arriving  at  an  evaluation  score.  The  Ojo 
Caliente  Geothermal  Assessment  Area  ranges  from  "B"  to 
"C".  The  mesas  and  flatlands  are  in  "C"  class  and  the 
more  mountainous  areas  are  "B"  class  but  scenic 
criteria  varies  from  medium  to  low  within  the  class. 
Factors  reducing  scenic  quality  are  lack  of  variety  and 
color. 

Visual  sensitivity  levels  are  an  index  to  the  sensitiv- 
ity of  a  given  area  to  visual  management,  i.e.,  how  im- 
portant is  it  to  manage  the  area  from  a  visual  resource 
viewpoint? 
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The  following  criteria  (BLM  Manual  6310)  were  used  in 
determining  the  importance  of  visual  sensitivity  in  the 
study  area:  use  volune-cars  and  train;  use  volune- 
trsils  and  rivers;  use  association-current  management 
of  a  given  area  (i.e.,  ORV  area,  natural  area,  etc.); 
community  attitudes,  non-BL'!  land  use;  and  other  agency 
use  and  attitudes. 

The  selected  criteria  were  then  weighted  for 
significance  using  the  procedure  outlined  on  the  BLM 
form  entitled  "Format  for  Criteria  Weighting"  (EU" 
Manual  6310. 12A2).  A  numerical  value  was  assigned  to 
each  criterion. 

The  study  area  was  then  divided  into  areas  of  similar 
sensitivity  based  on  the  selected  criteria.  Each  of 
the  areas  was  then  rated  for  sentitivity  level  (high, 
medium,  low),  using  BLM  forms  entitled  "Format  for 
Determining  Sensitivity  Levels"   (BLM  Manual   6310.12A1). 

Visual  zone  delineation,  the  third  criterion  for  VRM 
class  designation,  was  completed  by  travelling  major 
traffic  routes  in  the  study  area  and  indicating  on  a 
map  the  area  that  can  be  viewed  from  each  point  along 
the     highway.  Results     of     the     VRM      Inventory      are 

presented  in  figure  16. 

The  study  area  is  composed  of  170,240  acres,  of  which 
approximately  13.55  or  22,980  acres  are  VRM  Class  III. 
Lands  falling  into  Class  III  may  reflect  changes  caused 
by  management  activity,  however,  changes  should  remain 
subordinate  to  the  visual  strength  of  the  existing 
character.     The  remaining  lands  in  the  study  area  are 
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FIGURE     16.     VISUAL   R  E  SOURCE   MAN  AGEMENT   CLASSES  FOR 
OJO   CALIENTE   GEOTHERMAL   ASSESSMENT   AREA. 
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VRK  Class  IV.  In  this  class,  changes  caused  by 
management  activity  may  subordinate  the  composition  and 
character  but  must  reflect  what  could  be  a  natural 
occurrence  within  the  characteristic  landscape. 

4.   Socioeconomic  Structure 

a.   Population 

The  area  is  limited  to  the  very  small  towns  of  Ojo 
Caliente,  Callegos,  Embudo,  El  Rito,  Mendales, 
Duranes,  Gavilan,  Ancones,  La  f'adera,  and 
Servilleta  Plaza.  All  of  these  towns  are  very 
small  even  to  the  extent  that  no  census  data  has 
been  taken  to  represent  each  town.  It  is 
estimated  that  the  area  is  growing  apprxoimately 
2*  per  year  (table  23). 

Figure  17  depicts  the  census  areas  which  includes 
these  towns.  The  following  table  represents  these 
areas  with  respect  to  population. 

TABLE  23        POPULATION 

(U.S.  Bureau  of  Census,  1970-1976) 

1970     1976 

Rio  Arriba  County 

Alcalde  Division 

Coyote  Division 

Dixon  Division 

Espanola  Division 

Espanola  City 

Rio  Chama  Division 

Vallecitas  Division 

Taos  County 

Tres  Piedras  Division 

The  racial  distribution  for  the  two  counties  can 
be  seen  in  table  24. 


25,170 

27,700 

4,125 

4,495 

1,585 

1,690 

1,153 

1,230 

7,673 

9,041 

3,902 

4,760 

1,827 

1,948 

562 

599 

17,516 

19,700 

356 

392 
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ALACALDE    CENSUS   DIVISION 
FIGURE     17.      L  O  C  AT  I  O  N    O  F    T  O  W  N  S    A  N  D    C  Oil  N  T  Y    C  E  N  S  U  S    D  I  V  I  S  I  O  N  S 
IN   THE    PROPOSED    OJO    CALIENTE    GEOTHERMAL    LEASING    AREA. 
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TABLE:  24  RACIAL  DISTRIBUTION  1975 

(Bureau  of  Business  Economic  Research,  1976) 


Ethnic  Category 

Rio  Arriba 
28,300 

Taos 

New  Mexico 

Total 

19,200 

1,147,000 

Anglo 

Number 

7,100 

7,200 

697,600 

Percent 

25.1 

37.5 

60.8 

Spanish  Surname 

Number 

17,900 

10,500 

337,200 

Percent 

63.2 

5^.7 

29.4 

Black 

Number 

— 

— 

21,300 

Percent 

— 

— 

1.8 

Indian 

Number 

3,100 

1,340 

82,100 

Percent 

11.0 

7.0 

7.2 

Other 

Number 

200 

160 

8,800 

Percent 

0.7 

0.8 

0.8 

The  population  pyramids  (figure  18)  shows  the 
population  by  age.  During  the  1975-1976  fiscal 
year  a  large  number  of  the  population  of  the  two 
counties  were  receiving  financial  support  for 
medical  and  food  requirements,  these  figures  are 
in  table  25. 
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Figure  13.  Population  pyramids  for  New  Mexico,  Rio  Arriba, 
and  Taos  Counties. 
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TABLE  25  FINANCIAL,   MEDICAL,   AND  FOOD  STAMP  ASSISTANCE  PAYMENTS 

1975-1976  FISCAL  YEAR     (Health  and  Social  Services  Dept.,    1977) 

(Health  and  Social  Services  Dept.,   1976) 

Assistance  Program Rio  Arriba Taos  New  Mexico 


Financial   Assistance 

DOLLARS 



AFDC  Dependent  a/ 

1,132,841 

1,016,409 

32,181,357 

AFDC  Foster  Care 

11,153 

— 

183,230 

General 

8,457 

10,940 

337,290 

Total  Financial 

1,152,751 

1,027,349 

32,701,877 

Medical   Assistance 

Aged,    Blind,   Disabled 

693,588 

438,580 

15,748,134 

AFDC  Dependent 

521,3^1 

476,855 

13,561,738 

Post  AFDC 

4,076 

8,794 

327,454 

AFDC  Foster  Care 

392 

— 

32,353 

Children  in  CWS 

Foster  Care 

7,733 

3,984 

230,496 

Categorical   Needy 

1,563 

372 

5,879,221 

Total  Medical 

1,228,693 

928,585 

35,779,396 

Food  Stamp  Assistance 

Purchase  Stamps 

1,097,449 

697,471 

20,590,443 

Free  Stamps 

2,328,413 

1,687,138 

45,599,179 

Total  Food  Stamps  3,425,862         2,38^,609  66,189,622 

Total  All  Assistance  5,807,306         4,340,543         134,670,895 

a/     AFDC  -  Aid  to  Families  with  Dependent  Children 

b.       Income  and  Employment 

Table  26  depicts  the  personal  income  by  economic 
sectors  for  the  subject  counties,  no  data  is 
available  for  areas  smaller  than  the  county.  The 
total  and  per  capita  incomes  are  shown  in  table 
27. 

The  unemployment  of  the  two  counties  is 
considerably  higher  than  the  state  averages,  as 
seen  in  table  28. 
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TABLE  27    TOTAL  AND  PER  CAPITA  PERSONAL  INCOME  1970,  1973,  1975 
(Bureau  of  Economic  Analysis,  1977) 


Rio  Arriba 

Taos 

New  Mexico 

Total  Personal  Income 

1970 

54,914 

36,384 

3,147,806 

1973 

68,916 

47,642 

4,254,700 

1975 

89,416 

64,061 

5,467,181 

Per  Capita  Personal  Income 

1970 

2,169 

2,069 

3,077 

1973 

2,549 

2,553 

3,871 

1975 

3,197 

3,321 

4,768 

Per  Capita  Income  as  a 

Percent  of  the  State 

1970 

70.5 

67.2 

100.0 

1973 

65.8 

66.0 

1975 

67.0 

69.7 

Percentage  Change  in  Per 
Capita  Income 

1970-1975 


47.4 


60.5 


55.5 


TABLE  28     DEPLOYMENT  AND  UNEMPLOYMENT  TRENDS  1970,  1976 
(New  Mexico  Employment  Security  Commission,  1976) 


Employment  Status 

Rio  Arriba 

Taos 

New  Mexico 

Civilian  Labor 
Force,  1970 

7,677 

5,220 

350,188 

Civilian  Labor 
Force,  1976 

10,280 

8,303 

466,000 

Unemployment,  1970 
Number  Percent 

1,483 
19.3 

639 
12.2 

26,965 
7.7 

Unemployment,  1976 
Number  Percent 

2,451 

23.8 

1,427 
17.2 

43,000 
9.1 

Employed 

1970 

1976 

6,194 
7,829 

4,581 
6,876 

323,223 
423,000 

Change  of  Employment 
1970-1976  Percent 


26.4 


50.1 


30.9 


Change  of  Labor 
Force  1970-1976 
Percent 


33.9 


59.1 


33.1 
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c.   Grazing 


The  geothermal  lease  area  has  15  Bureau  of  Land 
Management  and  seven  U.S.  Forest  Service 
allotments.  The  class  of  livetock  and  dates  of 
use  are  listed  below  and  on  table  29.  The 
location  of  these  allotments  is  shown  in  figure 
19. 


TABLE  29 


GRAZING  ALLOTMENTS  IN  GEOTHERMAL  LEASE  AREA 


ELM  ALLOTMENTS 

Allotment 

Number 

and  Class 

Dates 

Used 

Number 

Allotment  Name 

of  Livestock 

ON 

OFF 

501 

Fabian  Garcia 

425 

sheep 

Mar. 

1 

Apr. 

30 

180 

cattle 

Nov. 

16 

Feb.  28 

502 

Palo  Vista 

20 

cattle 

Apr. 

10 

Jun. 

1 

34 

cattle 

Oct. 

15 

Dec. 

31 

5C3 

Canon  Seco 

540 

sheep 

Dec. 

21 

Jan. 

25 

504 

El  Rito  Creek 

67 

cattle 

Jan. 

1 

Feb. 

28 

505 

Ojo  Caliente  Communi 

.ty   206 

cattle 

Apr. 

16 

Sep. 

30 

506 

Herrera 

28 

cattle 

May 

1 

Oct. 

31 

507 

Canada  De  La  Cruz 

42 

cattle 

Dec. 

1 

Feb. 

28 

45 

cattle 

Mar. 

1 

Mar. 

31 

509 

Chacon 

54 

cattle 

Apr. 

11 

Sep. 

30 

510 

Abeyta  Grant 

65 

cattle 

Nov. 

1 

Feb. 

28 

511 

Lucero 

12 

cattle 

Dec. 

1 

Feb. 

28 

512 

Mesa  Prieta 

120 

cattle 

Oct. 

1 

May 

31 

513 

Chisolm 

101 

cattle 

Mar. 

1 

Feb. 

28 

519 

Dixon  Community 

23 

cattle 

Apr. 

1 

Nov. 

15 

636 

Law 

133 

cattle 

Nov. 

1 

Mar . 

31 

638 

Cerro  Pinon 

605 

sheep 

Mar. 

1 

May 

7 

U.S.F.S. 

ALLOTMENTS 

1. 

Cerro  Azul 

600 

cattle 

Oct. 

16 

May 

15 

2. 

Vibora 

900 

sheep 

Dec. 

16 

Mar. 

31 

3. 

Mijino 

2850 

sheep 

Oct. 

1 

May 

31 

4. 

Comanche 

720 

sheep 

Dec. 

1 

Jan. 

31 

720 

sheep 

May 

1 

May 

31 

5. 

Jarita  Mesa 

413  cattle 

Apr. 

16 

Dec. 

26 

6. 

Alamosa 

nm 

cattle 

Apr. 

16 

Dec. 

26 

7. 

Solo 

720  sheep 

Feb. 

1 

Apr. 

30 
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T25 


T24 


T23 


SCALE    IN    MILES 

FIGURE    19.    GRAZING    ALLOTMENTS    IN   THE    OJO    CALIENTE 
GEOTHERMAL    LEASING    AREA. 
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Description  of  the 
Existing  Environment 


The  primary  season  of  use  is  from  spring  to  fall 
grazing.  The  few  allotments  with  winter  grazing 
is  generally  a  result  of  a  lack  of  sufficient 
water  during  the  summer  months  or  the  allottee  may 
have  both  U.S.F.S.  and  B.L.M.  allotments  and  must 
alternate  between  the  two. 

The  pinyon- juniper  community  that  predominates  the 
geothermal  lease  area  is  primarily  used  for  live- 
stock grazing  with  little  or  no  wood  cutting  for 
firewood  going  on.  Consequently,  those  areas  not 
suitable  for  tillage  are  primarily  for  grazing. 

Infrastructures 

(1)  Education 

The  area  is  generally  lower  in  educational 
attributes  than  the  surrounding  counties  and 
the  state.  The  median  level  of  education 
achieved  is  in  table  30. 

TABLE  30  MEDIAN  LEVEL  Of  EDUCATION  ACHIEVED 
BY  SEX,  1970  (U.S.  Bureau  of  Census,  1970) 


Rio  Arriba 

Taos 

New  Mexico 

The  years  of  education  completed  by  the  popu- 
lation over  25  in  1970  can  be  seen  in  table 
31. 

LEGEND    TO    ACCOMPANY    GRAZING    ALLOTMENTS    IN    THE 
OJO    CALIENTE    GEOTHERMAL    LEASING    AREA 


FEMALE 

MALE 

9.6 

9.8 

10.4 

10.5 

12.2 

12.2 

mm 


1LM    GRAZING    ALLOTMENTS    NOT    AMP 
PRIVATE    NOT    IN    FEDERAL    GRAZING    ALLOTMENTS 
ALLOTMENT    MANAGEMENT    PLANS 
I J      US    FOREST    SERVICE    GRAZING    ALLOTMENTS 


no 


/ 


TABLE  31    YEARS  OF  EDUCATION  COMPLETED  BY  PEOPLE  25  YEARS  AND  OLDER,  1970 

(U.S.  Bureau  of  Census,  1970) 

Population 
25  Years 
and  Older     0       1-4      5-8      9-12    Over  13 

Rio  Arriba  County  " 

Number         11,227      590     1,294     3,259     4,848     1,236 
Percent  5.3     11.5     29.0      43.2     11.0 

Taos  County 

Number  8,377  441  824  2,084  3,649  1,379 

Percent  5.2  9.8  24.9  43.6  16.5 

New  '-'exico 

Number  489,623         16,263         27,301         91,816         230,539        123,704 

Percent  3-3  5.6  18.7  47.1  25.3 

The  characteristics  of  the  area's  school 
systems  with  their  expenditures  can  be  seen 
in  tables  32,   33  and  34. 
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TABLE  32  CHARACTERISTICS  OF  PUBLIC  ELEMENTARY  AND  SECONDARY 

SCHOOL  SYSTEMS,  1975-1976  (New  Mexico  Department  of  Finance,  1976) 


County/District 


Number  of  Number  of  Average  Daily  Teacher/Student 
Schools   Teachers     Membership      Ratio 


Rio  Arriba  County 
Chama 
Elementary 
Junior  High 
Senior  High 

3 
2 

1 

Dulce 
Elementary 
Jr. /Senior  High 

2 
1 

Espanola 
Elenentary 
Junior  High 
Senior  High 

11 
2 

1 

Jemez  Mtn. 
Elementary 
Senior  High 

5 

1 

Taos  County 
Ojo  Caliente 
Elementary 
Senior  High 

3 

1 

Questa 
Elenentary 
Senior  High 

2 

1 

Penasco 
Elementary 
Senior  High 

1 
1 

Taos 
Elementary 
Junior  High 
Senior  High 

6 
1 

1 

54 


32 


276 


35 


32 


50 


39 


969.50 


653.67 


5,806.00 


545.00 


584.25 


964.00 


840.50 


1:18.17 


1:20.19 


1:21.98 


1:15.69 


1:18.55 


1:20.80 


1:21.95 


156 


3,331.50 


1:21.76 


(2)  Medical  Facilities 

In  January  1977,  the  Secretary  of  Health, 
Education  and  Welfare  designated  Rio  Arriba 
and  Taos  Counties  as  being  critical  medical 
shortage  areas,  as  well  as  being  critical 
dental  shortage  areas.  The  criteria  for  this 
designation  is  population  to  primary-care 
physician  ratio  of  4000:1  or  more  and  5000:1 
or     more    population     for     full     time    dentist. 
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The  National  Health  Service  Corps  for  fiscal 
year  1977  placed  the  following  medical 
personnel  in  area  villages: 

Medical        Physicians    Dental 
Community   Doctor  Dentist  Extenders  Hygienists 


El  Rito     1/3  1 

Enbudo       1  1 

Espanola  1  1 

Specifically    the    services  can    be 

characterized  for  1976  by  county  data  which 

would  include  the  assessment  area,  as  seen  in 
table  35. 

TABLE  35   HEALTH  RELATED  PERSONNEL  AND  FACILITIES 
(University  of  New  Mexico,  1977) 

Rio  Arriba   Taos 


Personnel 

Nurses 

Registered 

50 

39 

Licensed  Practicing 

49 

23 

Medical  Doctors 

Dentist 

11 

10 

Primary  Care 

17 

20 

Osteopathy 

3 

1 

General  Practice 

14 

14 

Internal  Medicine 

2 

3 

CB/CYN  V 

1 

2 

Pediatrics 

0 

1 

Other 

Speech  Therapist 

0 

1 

Radiologic  Technician 

3 

4 

Physicians  Assistant 

7 

4 

Physical  Therapist 

0 

1 

Pharmacist 

14 

6 

Dental  Hygienist 

1 

0 

Facilities 

Hospitals 

1 

1 

Beds 

80 

34 

Nursing  Homes 

0 

0 

Intermediate  Care 

0 

0 

Beds 

0 

0 

Clinics 

17 

8 

Pharmacies 

5 

4 

W     Obstetrics  and  Gynecology 

115 


Description  of  the 
Existing  Environment 


Medical  care  throughout  North  Central  New 
Mexico  is  unable  to  keep  up  with  present 
population  demands  for  health  services.  In 
some  of  the  small  villages  no  medical 
services  are  available  because  they  lack  the 
capability  to  support  a  full-time  doctor. 
Population  to  primary-care  physician  ratios 
for  the  counties  are  as  follows: 


Rio  Arriba 
Taos 


1647.1 
965.1 


(3)  Utility  Systems 

The  number  of  utility  customers  for  Rio 
Arriba  County  and  Taos  County  for  1976  is 
described  in  table  36. 

TABLE  36   UTILITY  CONSUMERS  Of  GAS,  ELECTRICITY,  AND  TELEPHONES, 
1976   (First  New  Mexico  Bank  Share  Corporation,  1976) 


County/City 


Gas      Electric      Telephone 
Consumers   Consumers   Exchange  Stations 


Rio  Arriba  County 
Espanola 

3,899 

2,445 

4,048 

Taos  County 

2,792 

N/A 

6,757 

N/A,  not  available. 

(4) 

Mass  Media 

Facilities 

Table  37  describes  the  media  sources  in  the 
two  counties. 

TABLE  37   MASS  MEDIA  FACILITIES,  1976  (New 
Mexico  Department  of  Development,  1976) 


Type 


Rio  Arriba   Taos 


Radio  Stations 

2 

1 

Television  Stations 

Within  Area 

0 

0 

Received  OK 

4 

4 

Newspapers 

Local 

Daily 

4 

1 

Weekly 

2 

1 
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Description  of  the 
Existing  Environment 


(5)  Transportation 


Rio  Arriba  Cour 
Pulce 

ity 

6,800 

5,000 

Hard 

*L 

El  Vado 

7,240 

5,000 

Dirt 

— 

Espanola 
Ghost  Ranch 

5,790 
6,580 

5,000 
5,200 

Hard 
Hard 

L 

Taos  County 
Cuesta 

7,655 

4,500 

Dirt 

Taos 

7,091 

5,000 

Hard 

L 

Roads.  Tables  38,  39  and  figure  17  depicts 
the"  highway  characteristics  and  flow  patterns 
for  the  two  counties  and  the  state. 

Airport  Facilities.  The  two  counties  airport 
facilities  Tor  T976  are  presented  in  table 
40. 

TABLE  40  AIRPORT  FACILITIES,  1976  (U.S.  Department  of   Commerce,  1976) 

Runway  V 

Elevation  Length  Surface  Lightning   Use  Classification 

(feet)    (feet) 


Public  Use,  Radio  Advisory 
Public  Use 

Public  Use,  Radio  Advisory 
Private  Use 


Public  Use 

Public  Use,  Rotating  Light 

V     L  -  Lighting  in  operation  sunset  to  sunrise. 

*L  -  Lighting  available  sunset  to  sunrise  by  request  only. 

—  -  Information  unavailable  or   there  are  no  lighting  capabilities. 

e.   Social  Cultural  Attitudes 

The  general  social  structure  is  a  complex  mix  of 
three  basic  cultures:  Anglo,  Hispanic,  and 
Indian.  The  dominant  culture,  Hispanic,  has 
maintained  many  of  its  traditions  for  generations, 
especially  those  relating  to  land  ownership  anc 
land  use.  The  Hispanic  culture  has  been 
profoundly  modified  through  long  interaction  with 
the  Pueblo  Indians.  The  Hispanics  of  this  region 
are  culturally  distinct  fron.  all  other  areas  of 
New  Mexico. 

Today  some  of  the  larger  Pueblos  have  maintained 
many  of  their  cultural  traditions,  while  some  of 
the  smaller  ones  have  been  nearly  swallowed  up  by 
the  Hispanic  and  Anglo  worlds  around  them.  The 
Indian,  with  his  own  culture  and  specific  status, 
lias  to  be  considered  quite  separate  and  apart  from 
the  other  two  groups  in  matters  of  policy  and 
programs. 
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Description  of  the 
Existing  Environment 


According  to  a  1971  study,  2b1.  of  the  respondents 
thought  that  the  public  resources  should  be 
utilized  primarily  for  the  benefit  of  local 
residents.  f'ore  surprisingly  is  the  3c£  who 
though  that  the  land  should  be  sold  to  someone 
within  the  community,  even  it  it  meant  rejecting  a 
higher  offer  by  an  outsider.  The  mistrust  of  out- 
siders is  pervasive  within  the  rural  area  and  time 
has  little  effect  on  this  attitude.  Except  for 
the  availability  of  suitable  housing,  residents  of 
declining  or  fluctuating  communities  were  more 
satisfied  than  the  residents  of  growing  or  stable 
trends. 

In  northcentral  New  Mexico,  contrasting  attitudes 
relate  directly  to  the  ethnicity  and  emotional 

attachment  to  land  and  to  have  a  personal  know- 
ledge of  ones  own  land  and  a  continual  lineal 
far  ily  land  ownership.  They  emphasize  land  use 
decisions  based  on  community  welfare.  Anglos  tend 
to  view  land  as  a  commodity  to  be  bought  and  sole 
if  the  price  is  right  and  stress  maximum  rronitary 
income  from  land  while  they  hold  it.  Although 
these  contrasting  attitudes  are  at  both  ends  of 
the  continuum  there  are  variables  that  affect  or 
modify  these  extremes,  they  are:  age,  education, 
incone  and  residence.  Educated  individuals  with 
higher  incomes  and  higher  status  jobs  have  a  more 
commercial  attitude  toward  land  regardless  of 
ethnicity.  Hispanics  with  high  social  and 
economic  status  were  found  to  be  more  traditional 
in  their  attitudes  than  their  Anglo  contemporaries 
with  similar  status. 

The  role  of  government  (Federal,  State,  local)  is 
all  pervasive  in  the  area.  Public  attitudes 
observed  by  DLM  have  illustrated  a  continuum  of 
attitudes  frorr  "not  enough  government  control"  to 
"too  much  government."  Specific  DLK  Resource 
Management  Programs  have  involved  both  criticism 
and  praise  of   BLF  management. 

f .   Cultural  Resources 

C )  Prehistory  and  History 

The  prehistoric  cultural  resources  of  the 
study  area  (figure  20)  include  some  of  the 
larger  Pueblo  IV  (AD  1300-15^0)  sites  in  the 
northern  Rio  Grande  region.  Such  sites  are 
of  very  large  size,  on  the  order  of  several 
hundred  contiguous  rooms,  and  cover  tens  of 
acres  each.  It  is  sites  such  as  these  which 
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are  ancestoral  to  modern  Tewa — speaking 
Pueblos,  such  as  San  Juan  and  Santa  Clara. 

However,  the  largest  number  of  prehistoric 
cultural  resources  in  the  study  are  either 
antedate  Pueblo  IV  times  or  are  ancillary  to 
the  large,  obvious  sites.  A  generalized  pre- 
historic culture  sequence  is  applicable  to 
the  study  area  (table  41),  although  not  all 
cultures  are  represented. 

TAELF  41  GENERALIZED  CULTURE  SEQUENCE  FOR  NORTHERN  RIO  GRANDE 

Culture  Range  Comments 

Early  'Ian  3C,OOC-6,000  PC  not  well  documented 

Archaic  ca.  6, COO  AD1  not  well  documented 

Fasketmaker  ca.  AD1-700  not  well  documented 

Pueblo  ca.  700- present  common 

Spanish  Colonial  Period  1540-1822  not  well  documented 

Nexicar.  Period  1822-1847  common 

Anerican  Period  1847-present  common 

Early  Nan  sites  are  unknown  north  of  La 
Bajada,  although  artifacts  typical  of  Early 
Nan  tool  complexes  have  been  reported  from 
the  vicinity  of  Abiquiu  (Schaafera  1976).  It 
is  commonly  assumed  that  environmental 
limiting  factors  account  for  the  lack  of 
Early  Kan  materials,  but  it  is  also  possible 
that  such  sites  are  deeply  buried,  or  that 
lack  of  intensive  investigation  is  an 
explanation. 

Knowledge  of  the  Archaic  period  in  the  study 
area  is  likewise  meager.  Uell-known  from 
south  and  west  of  the  study  area,  the  Archaic 
represents  a  time  of  shifting  emphasis  fror 
hunting  to  gathering.  Site  components  and 
size  reflect  changes  in  subsistence. 
Climatic  changes  resulted  in  an  environment 
not  much  different  from  the  present  (disre- 
garding the  devestating  effects  of  domestic 
grazing  animals  introduced  by  the  Spanish). 
The  latter  stages  of  the  Archaic  period  gave 
rise  to  many  elements  of  the  following, 
Easketmaker  period  (table  42). 
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TABLE  42  SPECIFIC  CULTURES  REPRESENTEE  I!! 
THE  CHAKA  VALLEY  AND  ITS  TRIBUTARIES 


Culture 

Basketmaker 

(BM) 

ek  II 

AD  400-600 

BK  III 

600-800 

Pueblo  (P) 

PI 

8C0-9CC 

PI  I 

900-1100 

PHI 

1100-130C 

.PIV 

1300-1540 

PV 

1540-present 

Hispanic 

Colonial 

1540-1822 

Kexican 

1822-184? 

Territori 

al 

1848-1912 

I'odern 

1912-present 

American 

Territori 

al 

1848-1912 

Modern 

1912-present 

Easketmaker  peoples  are  considered  ancestoral 
to  the  prehistoric  Pueblo  groups. 
Basketmaker  material  culture  gives  evidence 
that  ideas  of  food  production  techniques  and 
changes  in  social  organization  were  bringing 
about  rapid  change  previously  absent.  Archi- 
tecture, ceramics  and  agricultural  practices 
begin  to  change  toward  larger  and  more 
complex  socioeconomic  structures. 
Easketmaker  sites  are  not  well  represented  in 
the  study  area. 

The  Pueblo  period,  with  its  sub-divisions,  is 
not  common  in  its  earlier  phases,  but  in  its 
later  forms  produced  the  large  aggregates  of 
population  mentioned  above.  The  relatively 
abrupt  increase  in  population  and  activity 
was  due  in  part  to  an  influx  of  Tewa-speakers 
down  the  Chama  following  the  general  abandon- 
ment of  the  Kesa  Verde  region  after  AD  1300. 
Kodern  Tewa  pueblos  have  place  names  for  many 
of  the  late  sites  in  the  Ojo  Caliente  area 
and  some  religious  shrines  are  known.  In 
addition  to  the  large  pueblos,  late  pueblos 
are  surrounded  by  "farm  houses"  and  special 
activity  areas,  including  shrines,  processing 
locations,  materials  sources,  terraces, 
fields,  and  water  control  structures  which 
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may  be  found  at  some  distance  fron  the  large 

site.  It  is  possible  that  some  of  the  Pueblo 

sites  may  have  been  still  occupied  at  the 

conventional  opening  of  the  historic  period 

in  15^0,  when  Hispanic  Europeans  disrupted 
the  fabric  of  Pueblo  culture. 

Although  the  historic  period  in  New  Mexico 
conventionally  starts  in  15^0  and  the 
beginning  of  the  written  record  of  the 
expedition  of  Fransico  Vasquez  de  Coronado, 
in  fact  the  Cjo  Caliente  area  was  not 
directly  visited  until  considerably  later 
because  Spanish  incursions  used  the  Rio 
Grande  Valley  as  the  basic  route.  In  1581, 
Chamuscado  and  Rodriquez  reached  as  far  north 
as  Bernalillo  and  the  San  Ana  Mesa,  followed 
in  1582  by  Antonio  de  Espijo.  In  1590, 
Castano  de  Sosa  penetrated  as  far  as 
Bernalillo.  Eight  years  later,  in  1596  Juan 
de  Onate  arrived  at  the  Tewa  pueblo  of  San 
Juan,  at  the  confluence  of  the  Rio  Chama  and 
Rio  Grande,  eventually  founding  the  Spanish 
capitol  of  San  Gabriel  de  Yunque  or  San 
Gabriel  de  los  Espanoles  at  Pueblo  San  Juan. 
A  variety  of  reasons  prevented  the  Spanish 
from  extending  their  explorations  up  the 
Ghana  and  Rio  Ojo  Caliente:  shortage  of 
manpower  and  material,  deteriorating  rela- 
tions with  the  Tewa,  and  potentially  hostile 
Utes,  Comanches  and  Apaches.  In  161C,  the 
capital  was  moved  from  San  Gabriel  to  la 
Villa  Real  de  la  Santa  Fe  de  San  Francisco  de 
Assi,  thus  shifting  the  focus  of  attention 
away  from  the  Chama  Tor  more  than  100  years. 
Spanish  expansion  was  thwarted  from  1680  to 
1691  when  they  removed  to  El  Paso  del  N'orte 
following  the  Pueblo  Rebellion. 

After  the  Reconquest  by  DeVargas  in  1691, 
Spanish  attention  turned  toward  the  Chama  and 
the  Rio  Ojo  Caliente.  Beginning  in  the 
1720' s,  attempts  to  colonize  the  Ojo  Caliente 
area  repeatedly  failed  due  to  overt  and  sys- 
tematic hostility  from  Athabaskans  (who  ap- 
parently had  arrived  within  the  preceeding 
two  centuries),  Comanches  and  Utes,  them- 
selves reacting  to  Spanish  policy  toward 
nomadic  Indians.  Not  until  1790  was  a  per- 
manent plaza,  at  Ojo  Caliente  on  the  east  of 
the  river,  established  by  colonists  from 
Bernalillo.  Thereafter  the  study  area  as- 
sumed the  historical  trajectory  common  for 
Spanish  colonialism  in  New  Mexico.   In  1807, 
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the  American  Zebulon  Pike,  under  arrest  as  an 
alien  without  papers,  recorded  details  of  the 
plaza  or  community  of  Ojo  Caliente,  the  hot 
springs  and  the  string  of  plazuelas  or 
homesteads  extending  to  the  Chama. 

Following  the  Mexican  Revolution  (1821-1822) 
and  the  Mexican  War  (1847-1849)  tne  Americani- 
zation of  the  Ojo  C3liente  area  accelerated. 
After  the  arrival  of  the  railroad  in  1879  and 
other  improvements  a  tourist  industry  exploi- 
ting the  hot  springs  began.  Homogenation  of 
the  area  continues  to  the  present. 

(2)  Existing  Cultural  Resources  Inventory 

At  present  no  systematic  inventory  of 
cultural  resources  in  the  study  area  is 
available.  Two  small  scale  inventories  by 
the  Forest  Service  in  the  vicinity,  located 
no  significant  resources.  In  FY  78  a 
cooperative  agreement  between  Forest  Service 
and  BLM  will  result  in  a  Class  I  (literature 
survey)  of  all  available  cultural  resource 
data  which  will  include  the  study  area.  In 
addition,  the  results  of  a  Class  II  (sample 
survey)  contracting  effort  will  touch  on  the 
study  area. 

Previous  survey  data  are  from  the  Laboratory 
of  Anthropology.  Such  unsystematic  data 
reflect  values  held  by  archeologists  in  the 
past,  resulting  in  a  bias  toward  recording 
primarily  those  large  aboriginal  structures 
located  near  major  transportation  systems. 
Consequently,  those  sites  in  ELK  records  for 
the  study  area  are  very  large  PIV  towns  along 
the  Rio  Ojo  Caliente.  Other  categories  of 
cultural  resources,  such  as  Hispanic,  Anplo, 
Basketriaker,  Ute,  Navajo,  Apache,  Comanche 
and  Apache  sites  and  Pueblo  subsistence 
sites,  religious  shrines,  small  mesa-top 
sites,  and  Euroamerican  sites  are  under- 
represented  but  known  to  be  present  in  the 
vicinity. 

Table  43  indicates  recorded  sites  in  the 
study  area  (see  figure  2C).  It  should  be 
noted  that  the  sites  are  all  relatively  close 
to  the  main  highway.  It  is  anticipated  that 
the  actual  site  density  for  the  study  area 
(based  on  the  on-going  Class  II  survey  to 
date)  will  average  about  20  sites  per  square 
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mile,  with  a  range  of  10-40  sites  per  square 
mile. 


TARLF  43 


EXISTING  CULTURAL  RESOURCE  SITES  IN  THE  0J0  CALIENTE 
GEOTHERKAL  LEASING  AREA 


Laboratory  of 

BLK  Number 

Anthropology  Number 

Name 

Comment 

NK-01-102 

11/ 1 

[ 

N/A 

PIV  Village,  ELK 

117 

N// 

L 

N/A 

Pithouse  &  garden 

1406 

LA 

9C1 

N/A 

PIV  field  house 

1407 

LA 

297 

Ponsipa'akeri 

PIV  Village,  BLK, 
Power  Withdrawal 

1408 

LA  632 

Poi 

PIV  Villaee,  BLK 

1409 

LA 

380 

Howiri 

PIV  Village,  BLK, 
Power  Withdrawal 

1410 

LA 

71 

Hupobi 

PIV  Village, 
Private 

1411 

LA 

6850 

N/A 

Hispanic, 

Regligious  Shrine, 
FLK 

1412 

LA 

298 

Mute 

PIV,  Village, 
Private 

N/A 

LA 

306 

Sapawe 

PIV  Village, 
State  &  Private 

H/A 

LA 

11489 

N/A 

PIV  &  Historic 

N/A 

LA 

15272 

N/A 

Lithic  Scatter, 
BLK 

N/A 

LA 

15273 

N/A 

Lithic  Scatter, 
BLK 

N/A 

LA 

15274 

N/A 

Lithic  Scatter, 
BLK 

N/A 

LA 

15275 

N/A 

Lithic  Scatter, 

BLN 

N/A 

LA 

15276 

N/A 

Lithic  Scatter, 
BLK 

N/A 

N/A 

* 

Chapel  of 
Santa  Cruz 

On  National 
Register  of  His- 
toric Places, 
Private 

N/A 

N// 

1 

Embudo  His- 
toric Dis- 
trict 

Nominated  to 
Nominated  to 
National  Regis- 
ter of  Historic 
Places 

125 


R  7  W 


SCALE INMILES 


FIGURE      2  0.  KNOWNCUITURALRESOURCE    SITE  S  IN  TH  E  PROPOSED 
OJOCALIENTEGEOTHERMALLEASINGAREA. 
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III.  ANALYSIS  OF  THE  PROPOSED  ACTION  AND  ALTERNATIVES 

A.   Environmental  Impacts 

1.   Anticipated  Impacts 

The  anticipated  impacts  of  geothermal  leasing  in  the 
Ojo  Caliente  Geothermal  Leasing  Area  were  assessed  by  a 
team  of  specialists  using  the  Environmental  Analysis 
Worksheet  (Form  1790-3)  (Appendix  D).  The  stages  of 
implementation  that  industry  might  use  in  developing 
geothermal  resources  were  divided  into:  Pre-lease 
Exploration  (Casual  Use),  Pre-lease  Exploration  (Ex- 
ploration Operation),  Post-lease  Exploration,  Develop- 
ment, Production,  and  Close-out.  The  discrete  opera- 
tions are  those  which  take  place  under  the  various 
stages  of  implementation.  These  stages  and  the 
discrete  operations  occurring  in  each  stage  were 
described  in  the  background  information  of  the 
"Description  of  the  Proposed  Action  and  Alternatives." 

In  an  attempt  to  reduce  personal  bias,  a  team  approach 
was  used  in  evaluating  the  impacts  of  each  type  of 
operation  on  each  environmental  element.  First,  a  list 
of  all  the  environmental  elements  suggested  for 
consideration  by  the  BLK  Environmental  Analysis  Manual, 
1791,  was  reviewed  by  the  team  members.  A  list  of  the 
discrete  operations  which  might  occur  during  geothermal 
operations  was  then  developed.  The  team  then  rated  the 
impact  of  each  discrete  action  on  each  environmental 
element.  The  team  discussed  the  anticipated  impacts 
and  reached  agreement  on  the  most  reasonable  rating  for 
each  of  these  impacts.  After  this  analysis,  some  of 
the  environmental  elements  were  eliminated  because  no 
significant  impacts  were  expected  from  a  discrete 
operation  or  stage  of  implementation. 

Casual  use  methods  utilized  during  the  pre-lease  stage 
of  exploration  have  almost  no  impact  on  the 
environment.  Field  examination  is  confined  to  existing 
roads  and  trails  or  crossing  country  on  foot.  Small 
water  or  rock  samples  will  be  collected  for  analysis. 
Casual  use  methods  also  include  a  literature  search  of 
libraries  and  public  records,  and  airborne  surveys, 
neither  of  which  impact  the  environment.  The  field 
surveys  will  bring  a  small  amount  of  money  into  the 
community.  Results  of  the  surveys  may  add  to  the 
geologic  knowledge  of  the  area,  yielding  minor  positive 
impacts. 

Close-out  is  the  stage  which  occurs  after  a  geothermal 
resource  has  been  exhausted.  Since  five  to  ten  years 
will  elapse  between  leasing  and  production,  and  since  a 
resource  must  have  a  minimum  life  expectancy  of  30 
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years  to  merit  development  of  the  resource  for  power 
generation,  Close-out  would  not  begin  until  at  least  *10 
years  after  leasing.  It  is  difficult  to  anticipate  the 
impacts  of  Close-out  so  far  into  the  future  when  the 
type  of  production  and  technical  advances  which  will 
take  place  are  unknown. 

The  issuance  of  a  geothermal  lease,  in  itself,  does  not 
produce  impacts  upon  the  environment;  but  once  the 
lease  is  issued,  impacts  may  occur.  The  information 
gathered  during  exploration  may  determine  the  fate  of 
the  geothermal  field.  If  a  resource  is  encountered, 
plans  will  be  made  for  the  most  practical  use  of  the 
resource.  The  geothermal  resources  may  be  used  for  the 
production  of  electricity,  space  heating,  agricultural 
production,  etc.,  or  a  combination  of  these.  If,  on 
the  other  hand,  an  economical  resource  is  not 
discovered  at  any  stage  of  exploration,  industry  will 
probably  withdraw  from  the  area  and  no  further  impacts 
will  result.  Anticipated  impacts,  however,  will  be 
analyzed  in  the  four  following  sections  titled 
"Pre-lease  Exploration  (Exploration  Operations)," 
"Post-lease  Exploration,"  "Development,"  and 

"Production,"  even  though  the  development  of  the  field 
may  never  take  place. 

a.        Non-living  Components 

(1)     Air 

(a)  Pre-lease  Exploration 

Impacts  upon  air  quality  due  to 
pre-lease  exploration  should  be  minimal. 
Most  exploration  operations  involve 
vehicular  traffic  on  existing  roads  and 
people  on  foot.  A  minor  amount  of 
particulate  matter  would  be  generated 
from  vehicles  as  would  small  amounts  of 
noxious  gases.  This  impact  would  be 
short  term  and  very  localized  so  its 
overall  effect  would  be  minimal. 

Shallow  temperature  gradient  holes  would 
have  a  somewhat  larger  effect  on  air 
quality.  If  road  construction  is 
required,  increased  particulate  matter 
and  noxious  gases  from  vehicles  and 
heavy  machinery.  Table  44  presents 
typical  emissions  from  a  diesel  truck 
which  would  probably  be  similar  to  that 
used  for  road  construction  or  drilling. 
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TABLE  nn  DIESEL  TRUCK  EMISSION  FACTORS 

(U.S.F.  and  W.  Service,  1976) 


Pounds/  1000 

Pounds/Mile 

Gallons  of  Fuel 

§  5  mpg 

Particulates 

13 

0.00265 

sox 

27 

0.00529 

CO 

225 

0.0*450 

Hydrocarbons 

37 

0.0075 

N0X 

370 

0.0750 

(b)     Post- 

•lease  Exploration 

The  operations  involved  in  post-lease 
exploration  would  be  essentially  the 
same  as  pre-lease  except  for  the 
drilling  of  deeper  exploration  wells. 
Impacts  on  air  quality  would  be  similar 
to  those  described  above  (i.e.,  mostly 
from  increased  particulate  matter  and 
minor  noxious  gases,  both  attributed  to 
vehicular  travel).  Since  deeper 
exploration  holes  would  be  drilled,  the 
rigs  would  be  required  to  occupy  the 
sites  longer.  Two  pieces  of  heavy 
equipment  working  for  five  days  and 
using  500  gallons  of  diesel  fuel  in  the 
preparation  of  one  drill  pad  would 
produce  estimated  total  emissions  of  6.5 

pounds  particulates,  13.5  pounds  S0x» 
112.5   pounds   CO,   18.5   pounds   N0X 
insignificant  under  most  conditions. 

(c)  Development 

During  this  stage  of  implementation, 
moderate  to  high  impacts  on  air  quality 
can  be  expected  from  increased 
particulate  pollution  due  to  road  and 
drill  site  construction.  Increased 
equipment  and  vehicle  traffic  during 
construction  would  add  to  noxious  gas 
pollution.  Table  4^4  supplies  figures 
applying  to  one  diesel  engine.  Develop- 
ment could  see  as  many  as  three  large 
drill  rigs  and  four  or  five  heavy 
equipment  mahcines  in  operation.  The 
amount  of  noxious  gas  pollution  would 
still  be  in  the  insignificant  to  low 
impact  category,  however. 
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More  significant  impacts  could  result 
from  accidental   blowouts   during   the 
development  phase.   Blowouts  can  happen 
in  a  variety  of  ways  ranging   from 
equipment  failures  to  natural  disasters. 
Increased  air  pollution  could  result 
from  all  or  some  of  these  factors: 
moisture  from  the  steam;  dust  and  rock 
fragments  (drill  cuttings);  and,  gaseous 
contaminants  contained  in  the  steam. 
Gaseous  contaminants  are  the  only  source 
of  significant  impacts.    Under  atmos- 
phere inversions,  certain  contaminants 
in   the   steam   resource   could   reach 
undesirable   levels   near   operations. 
Though  other  fields  may  prove  to  have 
different  characteristics,  based  on  BLM 
calculations  (1973)  deep  drilling  at  the 
Geysers,  California.    Geothermal  field 
contributed  the  following  materials  to 
the  atmosphere:    1.)  moisture  of  the 
steam  itself:   1,800  tons/day,  2.)  dust 
and  rock  fragments  from  drill  cuttings: 
25.8  tons/day  during  drilling  for  10 
days   and,   3.)   gaseous   contaminants 
contained  in  the  steam:   3*4.8  tons/day. 
the  primary  components  of  the  gaseous 
contaminants  are: 


Constituent 

Tons/Day 

C02 

22 

H2 

5.2 

CH^ 

5.3 

N2 

1.2 

H2$ 

.59 

NH3 

.45 

In  addition  to  these,  there  may  be 
traces  of  other  substances  such  as  CO, 
HF,  H3BO31  Hg,  A,  Ra,  and  Rn  in  gaseous, 
vapor  or  particulate  form. 

(d)  Production 

The  largest  amount  of  activity  in  the 
development  of  a  geothermal  operation 
would  occur  during  this  phase.  Local 
concentrations  of  particulate  matter  and 
noxious/noncondensible  gas  levels  will 
occur  during  production  testing  or 
blowouts.  Data  has  already  been  given 
(see  development  above)  suggesting 
amounts  of  factors  which  could  degrade 
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air  quality.  Electrical  transmission 
lines  would  become  operative  during  this 
phase  resulting  in  non  ionizing  radia- 
tion potential  hazards.  Local  air 
movement  patterns  and  air  temperature 
may  be  affected  by  the  release  of  large 
quantities  of  hot  water  vapor  into  the 
atmosphere. 

Increased  construction  would  ensue  and 
associated  particulate  and  noxious  gas 
pollution  would  become  more  of  a 
problem. 


(2)  Geology 


The  anticipated  impacts  with  regard  to 
geology  will  primarily  deal  with  effects  on 
geologic  resources  and  geologic  hazards. 
Geologic  resources  could  possibly  benefit  or 
be  hurt  by  geothermal  development  projects. 
Exploration  could  reveal  other  resources  but 
they  may  not  be  compatible  with  geothermal 
steam  production  (i.e.,  placement  of  a  power 
plant  over  a  copper  body).  The  impacts  which 
could  lead  to  potential  geologic  hazards  will 
receive  the  most  discussion. 

(a)  Pre-Lease  Exploration  (Exploration 
Operation 

No  significant  impacts  are  expected 
except  for  the  drilling  of  shallow 
temperature  gradient  or  geologic 
information  holes  (<  500  feet).  The 
anticipated  impacts  would  be  minor  but 
could  include:  minor  contamination  of 
fresh  water  reservoirs  and  increased 
erosion  or  landslides  due  to  road 
construction  to  drill  sites.  Geologic 
resources  could  benefit  from  techniques 
employed  in  geothermal  exploration  by 
providing  data  which  could  lead  to  their 
discovery. 

(b)  Post-Lease  Exploration 

The  impacts  described  above  for  shallow 
temperature  gradient  holes  would  also 
apply  to  post-lease  exploration 
operations.  Because  these  holes  are 
deeper,  the  likelihood  of  fresh  water 
contamination  would  increase,  due  to 
increased    possibility  of  thermal   aquifer 
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intercepts.  Since  drilling  equipment 
needs  to  be  somewhat  larger,  roads  and 
drill  sites  would  be  more  extensive- 
increasing  the  chances  of  erosion  or 
land  failure. 

(c)  Development 

As  development  of  a  geothermal  operation 
proceeds,  increased  road  construction, 
drilling  activity,  and  surface  facility 
development  will  ensue.   This  increase 
in  activity  would  create  a  greater  possi- 
bility for  numerous  geologic  hazards  to 
affect  the  operation.   The  most  obvious 
would  be  slumping,  land  failure,  and 
soil  erosion  associatd  with  road  and 
surface  facility  construction.    Since 
the  facility  would  start  well  testing 
and  reinjection  during  the  development 
phase,   the  possibility  of  triggering 
earthquakes   would   also   be   present. 
Ground  shaking  is  probably  the  most 
significant  earthquake  hazard  because  of 
its  potential  for  damage  over  wide  areas 
at  great  distances  from  the  earthquake 
epicenter   (Ridley  and  Taylor,   1975). 
The  major  impacts  from  geologic  hazards 
to  a  geothermal  power  plant  would  occur 
during  the  production  phase. 

The  impact  to  geologic  resources  would 
still  remain  unassessable.  Positive 
impacts  would  result  from  discovery  of 
resources  during  drilling  operations  but 
negative  impacts  could  result.  (i.e., 
the  conflicts  of  a  geothermal  operation 
being  located  on  a  mineral  body.) 

(d)  Production 

The  production  phase  of  a  geothermal 
operation  would  be  the  most  susceptible 
to  geologic  hazards.  Earthquakes,  as 
already  stated  in  the  development 
section,  could  be  induced  through 
reinjection  as  has  been  suggested  by 
studies  conducted  near  Denver  at  the 
Rocky  Mountain  Arsenal  (Evan,  1966; 
Healy  and  Others,  1968).  Ground  shaking 
usually  results  in  damage  to  surface 
facilities  by  failure  of  mountings  and 
structural  supports.  Surface  ruptures 
could  also  cause  significant  damage  to 
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major  structures  such  as  generation 
plants,  pipelines,  or  transmission 
lines.  If  a  geothermal  well  intersects 
an  active  fault  that  subsequently  moves, 
the  well  casing  could  be  sheared.  This 
could  result  in  cessation  of  well  pro- 
duction and/or  an  underground  blowout 
which  can  be  difficult  to  manage. 
Liquification,  triggered  by  earthquakes, 
could  result  in  damage  to  wells,  pipe- 
lines, and  surface  structures. 

Since  the  development  of  geothermal 
energy  may  entail  the  extraction  of 
large  quantities  of  water,  the  possi- 
bility that  subsidence  may  occur  must  be 
carefully  explored.  About  3m  (9  ft),  of 
ground  subsidence  has  been  experienced 
at  the  Wairake  Geothermal  Field  of  New 
Zealand  due  to  geothermal  operations 
(Lofgren,  1973).  Both  vertical  and 
horizontal  motion  can  be  expected  as  the 
result  of  subsidence.  Horizontal  shift 
in  the  ground  has  been  responsible  for 
extensive  earth  fissures  and  cracks 
which  have  formed  along  the  margins  of 
numerous  heavily  pumped  basins  such  as 
those  in  south-central  Arizona  (Poland, 
1973)  and  near  Mexico  City.  In  a 
geothermal  development  the  following 
could  all  be  the  result  of  subsidence; 
surface  structures  could  be  damaged,  the 
flow  of  wells  reduced  or  stopped,  and 
pipelines  ruptered. 


(3)  Soils 


(a)  Pre-Lease  Exploration  (Exploration 
Operations 

Pre-lease  exploration  is  primarily 
confined  to  existing  roads  and  trails. 
Minor  impacts  from  soil  disturbance  will 
occur  during  active  seismic  and  shallow 
drill  hole  operations,  as  these  methods 
require  some  off-road  travel.  Off-road 
use  when  soils  are  wet  will  cause 
increased  soil  erosion  from 

channelization.  The  impact  of  off-road 
travel  will  also  deteriorate  soil 
structure  and  permeability,  and  area 
suitability  as  watershed  will  be 
degraded . 
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(b)  Post-Lease  Exploration 

This  stage  will  cause  increasing 
disturbance  to  the  soil  environment. 
Some  roads  will  be  constructed  or 
improved  to  enable  movement  of  equipment 
to  drill  sites.  Pads  will  be  cleared  of 
vegetative  cover  and  graded.  The 
impacts  on  soils  and  watershed  will  vary 
according  to  location:  the  steeper 
slopes  and  sandy  or  silty  soils  will  be 
more  susceptible  to  erosion.  Finer 
textured  soils  will  be  subject  to 
greater  adverse  impacts  from  compaction 
and  surface  disturbance.  Soil  fertility 
will  decrease  due  to  soil  loss; 
availability  of  nutrients  to  plants  will 
be  lessened  due  to  loss  of  soils 
structure  and  therefore  a  less  favorable 
environment  for  plant  growth.  Soil 
depth  will  be  lost  through  erosion  and 
mechanical  removal.  Drilling  mud 
retention  pits  may  be  dug,  and  oil  or 
fuel  spills  or  accidental  release  of 
deep  water  containing  toxic  chemicals  or 
high  salt  content  could  contribute  to 
soil  pollution  in  localized  areas. 

(c)  Development 

Impacts  on  the  soil  resource  will  be  of 
the  same  type  but  more  severe  and  more 
extensive  than  those  occurring  in 
"Post-lease  Exploration."  Service  roads 
carrying  increased  traffic  to  existing 
and  additional  development  wells,  pipe- 
lines, and  other  surface  facilities  will 
be  constructed  and  upgraded.  Normal 
surface  runoff  patterns  may  be  altered, 
creating  new  drainage  channels  or 
gullies.  These  factors  will  cause 
additional  soil  erosion,  and 
deterioration  in  watershed  quality  and 
soil  fertility. 

(d)  Production 

Throughout  this  stage,  impacts  on  soils 
should  exhibit  only  minor  deviations 
from  those  of  "Development."  Impacts 
caused  by  erosion  and  compaction  will 
diminish  when  construction  is  completed, 
roads  are  paved,  and  vegetative  and  soil 
rehabilitation   programs   have   taken 
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effect.  Soils     with     a     high     erosion 

hazard  and  with  steep  slopes  will  be  the 
most  difficult  to  reclaim  after 
disturbance;  they  should  be  excluded  if 
at  all  possible  from  development  and 
production  activities. 


W     Water 


(a)  Pre-Lease  Exploration   (Exploration 
Operations)"" 

During  the  gravity  surveys,  magnetic 
surveys,  electrical  resistivity  surveys, 
telluric  surveys,  radiometric  surveys, 
passive  seismic  surveys,  and  shallow 
temperature  gradient  holes  there  would 
be  no  impacts  on  water  resources,  and 
negligible  impacts  on  sediment  yield 
from  erosion  caused  by  vehicle  use  on 
roads  by  trucks. 

During  the  active  seismic  surveys  there 
may  be  some  adverse  impacts  on  ground 
water  quality  that  may  affect  an  aquifer 
by  the  detonation  of  explosives  if  used. 
There  will  also  be  some  negligible 
impacts  of  increase  sediment  yield 
caused  by  increased  erosion  from  the 
truck-mounted  vibrator. 

(b)  Post-Lease  Exploration 

Deep  exploration  wells  that  are  drilled 
with  conventional  drilling  rigs  to 
depths  of  several  thousand  feet  may  have 
the  following  potential  impacts: 

(1)  There  may  be  some  stream  sedimenta- 
tion as  a  result  of  drill  site 
development  and  the  construction  of 
access  roads  to  each  site. 

(2)  The  drilling  of  each  well  requires 
approximately  60,000  gallons  of 
water.  This  use  of  water  may  take 
needed  water  away  from  other  uses 
such  as  irrigation  during  a  crucial 
period  such  as  the  summer  growing 
season. 

(3)  There  may  be  possible  seepage  of 
toxic  fluids  through  the  sump  which 
may  cause  contamination  of  shallow 
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ground  water. 

(4)  Possible  interzonal  communication 
of  ground  water  leading  to 
contaimination  of  fresh  water 
zones . 

(5)  There  may  be  possible  spillage  or 
escape,  as  in  a  blowout,  of  toxic 
materials,  chemicals,  or  hot  brines 
from  deep  geothermal  reservoirs , 
eventually  reaching  surface  water. 

(6)  The  possibility  of  affecting  the 
existing  hot  springs  in  the  O.C. 
Mineral  Springs  Co.  (Resort  Spa) 
will  be  ever  present.  If  the  same 
reservoir  is  drilled  into,  sus- 
tained production  could  decrease  or 
stop  the  surface  flow  of  hot  water. 

(c)  Development 

Road  Construction 

There  will  be  a  moderate  amount  of 
increased  sediment  yield  from  cut  and 
fill  slopes  on  roads,  especially  where 
drainage  channels  are  crossed.  The 
amount  of  sediment  produced  will  also 
depend  on  the  weather  and  time  of  year 
the  road  is  constructed.  The  quality  of 
the  water  in  all  perennial  streams  of 
the  area  will  be  slightly  lowered  by  the 
slight  increase  in  sedimentation.  The 
effect  on  the  surface  water  yield, 
ground  water  yield  and  the  hydrologic 
cycle  will  be  negligible.  There  will  be 
no  impact  on  ground  water  quality. 

Development  Wells 

Successful  wells  are  capped  and  left  on 
a  stand-by  status,  awaiting  sufficient 
development  to  warrant  construction  of  a 
powerplant.  The  potential  impacts  on 
water  resources  and  corresponding 
mitigating  measures  are  the  same  as 
those  described  under  post  lease 
exploration. 
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Production  Testing 

During  well  testing  in  a  hot  water 
geothermal  system,  wells  must  be  flow 
tested  for  a  period  usually  lasting  one 
or  two  days.  Similarly,  dry  steam  wells 
must  be  vented  not  only  to  test  the 
producibility  of  the  well  but  to  clean 
out  the  bore  hole  as  well.  The 
potential  impacts  of  this  production 
testing  on  water  resources  would 
generally  be  low. 

(1)  The  normal  hydrologic  cycle  would 
be  disurpted  by  venting  steam  into 
the  atmosphere. 

(2)  In  a  hot  water  system,  if  the 
geothermal  water  is  of  lower 
quality  than  local  ground  or 
surface  water,  there  is  a 
possibility  of  contamination  of 
these  water  supplies.  If  the 
geothermal  water  is  of  comparable 
or  higher  quality  than  local  ground 
or  surface  water,  there  may  be 
beneficial  effects  from  the 
increased  water  supply. 

(3)  Uncontrolled  venting  of  a  dry  steam 
well  can  spread  pulverized  bore 
hole  material  (as  suspended 
particulate  matter)  over  the  drill 
pad  and  vicinity,  possibly  leading 
to  stream  sedimentation. 

Geothermal  Piplines 

Potential  spills  from  pipelines  leaks 
may  occur  and  contaminate  the  surface 
water  in  the  area.  There  may  also  be 
some  near-surface  ground  water 
contamination.  Sediment  load  levels 
carried  by  surface  runoff  may  increase 
if  proper  erosional  constraints  are  not 
implemented  during  pipeline 
construction. 

Surface  Facilities 

There  will  be  a  minor  amount  of 
additional  sediment  moved  by  wind  and 
water  during  construction  of  the 
generating  plant  and  cooling  towers. 
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The  impacts  on  all  other  related  water 
resources  would  be  negligible. 

Vehicles 

Trucks  and  other  maintenance  vehicles 
will  cause  some  erosional  disturbance  on 
access  roads  around  wells  and  pipelines 
which  would  produce  minor  amounts  of 
increased  sediment  during  surface 
runoff. 

(d)  Production 

Pipeline  Roads 

The  same  impacts  would  occur  as 
discussed  under  (c)  development/road 
construction. 

Construction  of  Surface  Facilities 

Earth  moving  activities  similar  to  drill 
pads  and  access  road  construction  may 
lead  to  erosion  and  stream  sedimenta- 
tion. 

Transmission  Lines 

Disturbed  areas  where  ground 
transmission  pole  holes  are  drilled  may 
cause  some  slight  increase  in  sediment 
yield.  Maintenance  vehicles  driving 
along  power  lines  will  cause  some 
additional  slight  erosion  also  causing 
some  increase  sediment  movement  by  wind 
and  water. 

Facility  Operation 

During  the  power  generation  period  of 
the  field  which  should  last  30  years  or 
more,  the  following  impacts  may  occur: 

(1)  Large  quanitites  of  waste  fluid  and 
steam  condensate  must  be  disposed. 
High  quality  water  may  be  used  for 
agriculture,  domestic,  space 
heating  or  other  beneficial 
purposes.  Low  quality  fluids 
present  the  risk  of  spillage  or 
ground  water  contamination. 

(2)  Cooling   water   is   necessary   to 
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condense  the  flashed  steam  after  is 
passes  through  the  turbine.  This 
could  impact  local  water  supplies 
if  cooling  water  must  be  obtaind 
from  outside  sources. 

(3)  Continuous  withdrawal  of  fluids 
frcn  a  sedimentary  basin  could 
result  in  subsidence  if  the  fluids 
are  not  reinjected.  This  could  be 
a  serious  problem  with  the 
irrigated  farm  land  along  the  Rio 
Ojo  Caliente,  since  the  surface 
slopes  gradient  may  be  altered. 

(*0  Net  water  loss  from  the  geothermal 
system,  by  evaporation  from 
standard  "wet"  cooling  towers,  of 
3,500  to  4,000  acre-feet  per  year 
per  100  MW  generating  capacity  is 
expected  (assuming  a  vapor  pressure 
of  100  psi  at  the  steam  turbine). 
This  loss  could  affect  local  water 
supply  if  there  was  hydraulic 
connection  between  the  geothermal 
reservoir  and  shallow  ground  water 
aquifer. 
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(b)  Living  Components 
(1)  Vegetation 


(a)  Pre-Lease  Explorations  (Exploration 

Operations)    '      " — 

Aquatic  Vegetation 

The   aquatic   vegetative   communities 
associated  with  the  small   stockwater 
reservoirs,  springs,  and  seeps  could  be 
affected  by  drilling  shallow  temperature 
gradient   holes.    The   holes  may  be 
drilled  with  mud.    In  the  past,  some 
drillers  have  used  the  water  from  small 
stockwater  reservoirs  to  prepare  the 
drilling  muds.   The  removal  of  some  or 
all  of  the  water  decreases  or  eliminates 
the  habitat  necessary  for  the  aquatic 
vegetative  community.   Additionally,  the 
danger  of  disturbing  sub-surface  water 
sources  for  the  springs  and  seeps  is 
possible.   The  potential  for  sub-surface 
disturbance  may  result  in  the  loss  of 
aquatic  community  integrity. 

Terrestrial  Vegetation 

Many  of  the  pre-lease  exploration 
surveys  will  be  confined  to  existing 
roads  and  trails  or  will  be  conducted  on 
foot.  The  temperature  gradient  holes 
will  produce  some  impact  to  the  vegeta- 
tion. The  number  and  size  of  vehicles 
and  the  configuration  of  the  geotherrnal 
field  will  determine  the  amount  of  des- 
truction to  the  vegetation. 

The  degree  of  impact  caused  by  this 
activity  will  vary  according  to  the 
vegetation   present,   the  direction  of 
travel  in  relation  to  slope,  the  time  of 
year  the  operation  is  being  performed, 
the  soil   type  and  moisture  content, 
weight  of  vehicles,  the  amount  of  re- 
peated use  on  trails,  tire  design  and 
the   phenological  stage  of  vegetative 
growth.    The  grassland  community  is 
considered  to  be  the  least  affected  by 
this   activity.       However,    under 
conditions  of  high  moisture  (both  soils 
and   vegetation)   the   impacts   will 
increase  considerably.    if  ruts  are 
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developed,  the  potential  for  erosion  and 
eventual  watershed  deterioration  is 
high.  The  impact  on  the  vegetation  is 
difficult  to  determine  because  of  the 
variability  of  independent  species 
tolerances  to  crushing  and  rupturing. 
The  impacts  to  the  woody  species  (pinyon 
pine  and  juniper)  where  thick  stands 
exist,  will  be  limited  to  clearing  and 
branch  removal.  This  may  create  a 
noticeable  visual  impact.  Under  a  brush 
overstory  it  is  generally  considered 
that  the  ground  cover  is  minimal.  With 
the  brush  overstory  being  damaged  and 
removed,  the  soil  surface  will  be 
vulnerable  to  high  surface  water  runoff 
and  eventual  erosion  susceptibility. 

Travel  through  riparian-agricultural 
vegetation  would  create  an  impact  if 
clearing  was  necessary  or  if  attempted 
across  wet  or  boggy  areas.  The 
immediate  impact  upon  farmland  will 
depend  on  the  time  of  year  the  activity 
takes  place.  If  it  occurs  during  the 
period  when  crops  are  not  growing  and 
the  fields  are  dry,  the  impacts  will 
disappear  at  the  time  the  fields  are 
tilled  for  the  next  planting  season. 

The  area  disturbed  by  drilling 
temperature  gradient  holes  may  cover 
279m2  (3000  ft2).  The  vegetation  on 
these  sites  will  be  removed,  crushed, 
and  destroyed  by  the  equipment  or 
covered  by  drill  cuttings.  The  drill 
cuttings  will  normally  cover  an  area  of 
about  3.3m2  (36  ft?).  Thus,  a  small 
amount  of  disturbance  will  be  produced 
by  this  activity  associated  with  the 
drilling  of  the  temperature  gradient 
holes  in  any  vegetative  community. 

Endangered  and  threatened  plant  species 
could  be  destroyed  if  care  is  not  taken 
to  locate  and  protect  the  sites  on  which 
they  are  growing. 

(b)  Post-Lease  Exploration 

Geologic  information  holes  and 
exploration  wells  will  be  drilled  during 
this  stage  of  implementation.  The  holes 
are  drilled  using  large  volumes  of 
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water.  Drillers  in  the  past  have  used 
stockwater  tanks  to  supply  water  for  the 
drilling  operations.  A  service  road  to 
each  of  the  drill  sites  will  require  the 
application  of  water  to  decrease  the 
dust  created  by  the  vehicular  traffic. 
These  activities  will  reduce  or 
eliminate,  the  available  water  in  one  or 
more  stockwater  reservoirs,  springs,  and 
seeps  resulting  in  the  reduction  or  loss 
of  the  aquatic  vegetative  habitat.  If 
any  fluids  released  from  the  drilling 
operation  enter  the  water  environment, 
the  adverse  conditions  that  may  prevail 
will  severely  reduce  the  potential  for 
survivial  of  the  aquatic  community. 

Terrestrial  Vegetation 

Off-road  activities  during  the 
post-lease  exploration  will  intensify. 
Vehicular  traffic  will  crush  or  break 
off  portions  of  shrubs  and  grasses.  The 
degree  of  impact  depends  upon  the 
vegetative  community  affected.  Off-road 
trails  may  later  become  roads  to  drill 
sites,  etc.,  which  are  cleared  shaped, 
compacted,  and  sloped. 

Geological  information  holes  and 
exploration  wells  will  require  the 
clearing  and  leveling  of  drill  pads. 
The  drill  pads  will  vary  in  size  from  ,M 
to  1.2  ha  (1  to  3  ac).  The  larger 
drilling  rigs  will  compact  the  soils  and 
crush  the  vegetation  to  a  greater  degree 
than  previously  used  equipment.  A 
temporary  access  road  to  the  site  may  be 
built,  then  upgraded  if  the  need  arises. 
All  of  these  activities  remove  and 
disturb  vegetation. 

Fluids  that  inhibit  vegetative  regrowth 
may  be  used  in  any  of  the  drilling 
operations,  but  such  fluids  are  usually 
confined  to  mud  pits,  mud  sumps,  and 
drill  holes,  oil  and  grease  used  at  the 
drill  site  occasionally  are  spilled  on 
the  ground.  When  such  spills  occur,  the 
vegetation  which  contacts  the  fluids 
usually  is  destroyed.  Any  noxious  gases 
or  materials,  such  as  ammonia,  boric 
acid,  carbon  monoxide,  hydrogen  sulfide, 
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mercury,  and  methane,  could  be  toxic  if 
released  in  sufficient  quantities. 

The  degree  of  impact,  again,  depends 
upon  the  vegetation  present,  the 
location  of  the  activity,  the  number  of 
geologic  and  exploration  holes  drilled, 
the  time  of  year,  and  the  soils  on  the 
site. 

The  grassland  community  is  one  of  the 
most  valuable  forage  producing 
vegetative  types  in  the  assessment  area. 
When  grasslands  are  cleared,  the  area  is 
significantly  impacted  and  reduced 
forage  production  results.  If  proper 
revegetation  techniques  are  applied,  the 
control  of  noxious  or  undesirable  plants 
will  result  in  the  replacement  of 
valuable  forage  species  for  livestock 
and  wildlife. 

The  majority  of  the  geothermal  lease 
area  is  pinyon-juniper  and  provides  a 
major  source  of  wildlife  and  livestock 
forage.  It  provides  a  highly  suitable 
cover  for  all  forms  of  wildlife. 
Clearing  of  these  vegetative  species 
would  destroy  habitat  and  would  produce 
a  visual  impact. 

The  sagebrush  community  provides  very 
little  useable  forage  for  livestock  and 
supplies  minimal  forage  for  wildlife. 
If  removal  of  sagebrush  is  done  in  the 
proper  manner,  it  could  provide  a 
condition  which  would  permit  a  more 
desirable  ground  cover  to  become 
established,  and  eventually  provide  more 
useable  forage  and  better  ground  level 
soil  surface  protection. 

(c)  Development 

Aquatic  Vegetation 

No  significant  impact  will  occur  during 
this  stage  of  implementation.  The 
operation  will  be  large  enough  so  that 
water  for  drilling  must  come  from  large 
storage  reservoirs  or  wells. 
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Terrestrial  Vep.etation 

Vegetation  will  be  removed  from  the 
drill  pads,  roads  and  surface  facility 
locations,  and  will  be  disturbed  or 
destroyed  during  the  construction  of 
pipelines  which  connect  each  well.  The 
impacts  imposed  on  vegetation  are 
discussed  in  the  "Post-Lease 
Exploration"  section.  The  development 
will  continue  until  the  field  is  fully 
productive.  The  total  impact  on 
vegetation  will  increase  with  each 
development  in  the  assessment  area. 
Again,  the  degree  of  impact  depends  upon 
the  vegetative  type  and  the  area 
involved. 

The  minerals  and  compounds  associated 
with  the  hot  waters  used  in  the 
geothermal  activities  may  be  considered 
soluble.  Some  of  these  compounds,  such 
as  sulfur,  boron,  mercury  and  salts,  can 
inhibit  plant  growth.  If  solutions  of 
these  compounds  escape  during  drilling 
and  testing,  plant  growth  may  be 
destroyed . 

If  Non-condensible  gases  are  released 
into  the  atmosphere  from  steam  and  hot 
water  during  testing.  A  number  of  these 
gases  can  affect  plant  growth.  Hydrogen 
sulfide,  carbon  monoxide,  and  other  are 
absorbed  into  plant  tissues  and  may, 
temporarily  or  permanently,  inhibit 
plant  growth.  These  compounds  may  be 
detrimental  to  agricultural  production 
because  of  potential  toxic  qualities  to 
human  consumption. 

(d)  Production 

Aquatic  Vegetation 

Very  little  additional  or  no  impact 
should  result  during  this  stage  of 
geothermal  development.  Water  will 
probably  be  taken  from  deep  wells.  The 
development  of  the  geothermal  facility 
should  not  cause  significant  changes  or 
impacts  on  aquatic  vegetation.  Deep 
waters  brought  to  the  surface  and  used 
in  the  geothermal  facility  may  be 
purified  and  released  on  the  surface, 
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thus  possibly  increasing  the  amount  of 
aquatic  vegetation.  If  the  waters  are 
not  purified,  the  compounds  and  minerals 
held  in  solution  may  present  an  adverse 
environment  for  aquatic  vegetation. 

Terrestrial  Vegetation 

Vegetation  will  be  impacted  as  long  as 
any  activity  associated  with  geothermal 
development  remains  in  the  area.  Pipe- 
lines, powerplants,  transmission  lines, 
and/or  other  facilities  must  be 
constructed  before  the  geothermal  energy 
can  be  used . 

Pipelines  connect  the  producing  wells  to 
each  other  and  to  the  power  plant. 
During  the  construction  of  these 
pipelines,  vegetation  will  be  either 
damaged  or  destroyed.  In  the  past, 
rights-of-way  for  pipelines  have  been 
cleared  of  vegetation  and  maintenance 
roads  have  been  constructed  parallel  to 
each  pipeline.  Once  a  pipeline  road  is 
constructed,  activities  will  be 
conducted  on  the  maintenance  road  and  on 
portions  of  the  pipeline  which  need 
attention.  Vegetative  regrowth  will  be 
hindered  by  continued  use  and  the  leaks 
and  breaks  that  may  occasionally  occur. 
The  possible  release  of  toxic  compounds 
from  pipeline  breaks  and  leaks  will 
hinder  plant  growth. 

The  construction  of  power  plants  will 
require  the  partial  removal  and  des- 
truction of  a  portion  of  the  vegetation 
ip  an  area  of  256  ha  (640  ac).  The 
constant  activity  around  powerplants 
would  curtail  the  regrowth  of 
vegetation.  Also,  soil  sterilants  might 
be  used  to  eliminate  vegetation  that  may 
become  a  fire  hazard. 

Transmission  lines  are  necessary  to 
provide  power  to  population  centers. 
The  construction  of  these  lines  would 
disturb  the  vegetation  near  the 
powerline  rights-of-way.  Large  vehicles 
would  be  needed  to  transport  and  erect 
the  required  facilities.  (In  topographi- 
cally inaccessable  areas  where 
endangered  or  threatened  vegetation  are 
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present,  the  use  of  helicopters  may  be 
required.)  A  bladed  road  for  the 
maintenance  of  powerlines  could  result, 
causing  further  vegetative  destruction. 

Each  facility  within  the  field  will 
require  a  road.  These  roads  could  be 
trails  used  once  during  the  activity,  or 
improved  roads  to  well  heads,  pipelines, 
powerlines,  powerplants,  etc.  This 
extensive  transportation  network  will 
continually  affect  the  vegetative 
communities.  The  degree  of  impact  will 
depend  upon  the  placement  of  the 
facilities.  If  the  developments  are  in 
sagebrush  or  wastelands  the  impacts  will 
be  less  than  pinyon- juniper,  shortgrass 
or  agricultural-riparian  habitat. 

As  the  facility  goes  into  full 
operation,  many  of  the  unnecessary 
disturbed  areas  will  require  revege- 
tation.  The  sites  could  benefit  from 
reclamation  and  may  produce  a  more 
suitable  habitat  for  livestock  and 
wildlife. 


(2)  Animals 


(a)  Pre-Lease  Exploration 

Any  increase  in  the  amount  of  human 
activity  within  the  area  will  result  in 
the  disturbance  of  a  number  of  animal 
species.  This  is  particularly  true  of 
the  larger  mammals  and  some  of  the  bird 
species.  The  degree  of  disturbance  and 
species  affected  increases  as  the  amount 
and  nature  of  activity  becomes  more 
intense.  Since  the  locations  and  number 
of  access  roads,  drill  sites  and 
personnel  that  will  be  involved  in 
exploration  is  not  known  at  this  time, 
the  magnitude  of  the  impacts  on  animals 
cannot  be  assessed. 

It  is  not  anticipated  that  there  will  be 
much  of  an  impact  on  threatened  and 
endangered  species  as  their  presence  in 
the  area  is  uncertain  and  there  is  no 
known  critical  habitat  for  any 
threatened  and  endangered  species  in  the 
area. 
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The  degree  to  which  aquatic  animals  may 
be  impacted  will  depend  on  the  proximity 
and  duration  of  activity  to  existing 
waters.  Aquatic  animal  life  will  be 
influenced  by  changes  in  the 
availability  of  water  and  vegetation. 
Similarly,  animals  and  birds  which 
depend  upon  aquatic  life  for  food  will 
be  affected.  Vehicular  travel,  drilling 
operations,  and  associated  activities 
may  cause  some  temporary  displacement  or 
harassment.  If  such  activity  were  to 
occur  during  the  nesting  season,  nests 
could  be  abandoned  or  destroyed  and  the 
young  lost. 

Most  of  the  species  found  in  the  area 
are  flexible  in  their  habitat  needs  and 
could  find  suitable  habitat  elsewhere. 

The  areas  identified  as  big  game  use 
areas  would  be  sensitive  to  any  form  of 
human  activity.  This  is  particularly 
true  of  the  elk  calving  area  during 
calving  season  (Kay-June). 

Nesting  raptors  would  be  easily 
disturbed  near  their  nesting  sites  on 
ledges,  cliffs,  rock  outcrops,  etc. 
This  would  be  true  of  waterfowl  nesting 
along  the  stream  courses. 

Any  depletion  of  water  resources  will 
impact  both  aquatic  species  and 
terrestrial  species  that  are  depending 
on  the  water  source  for  drinking  water. 

Adverse  impacts  to  terrestrial  animals 
should  be  minor  if  pre-lease  exploration 
is  confined  to  existing  roads.  Travel 
over  undisturbed  terrain  can  cause 
seriously  harmful  effects  to  some  animal 
species.  Any  concentrated  or  long-term 
traffic  may  affect  both  breeding  and 
nesting  activities.  Bird  nests 
constructed  in  low-growing  shrubs,  young 
birds,  and  species  which  have  greatly 
reduced  mobility  may  be  disturbed  or 
destroyed  by  surface  vehicles  traveling 
cross-country. 

Off-road  vehicular  travel  and  drilling 
operations  could  result  in  the  loss  of 
valuable  food  and/or  cover  for  various 
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animal  species.  The  magnitude  and 
severity  of  such  loss  will  depend  upon 
the  location  of  such  activities  and  the 
relative  importance  of  the  areas  to 
animal  species  using  them.  The  relative 
importance  of  the  impact  species  (i.e., 
game  animal ,  endangered  or  threatened 
species,  furbearer,  etc.)  also  has  a 
bearing  on  the  significance  of  the 
expected  impacts. 

(b)  Post-Lease  Exploration 

Since  the  post-lease  exploration 
activities  are  much  more  intense  than 
those  of  pre-lease  exploration,  the 
impacts  on  animals  will  be  intensified. 
The  amount  of  off-road  vehicle  use  will 
increase  as  will  the  number  of  drilling 
sites  and  amount  of  surface  disturbance. 
Corresponding  increases  in  the  impacts 
on  animal  species  and  their  habitat  may 
occur.  The  amount  of  acreage  involved 
in  post-lease  exploration  may  be  smaller 
than  that  involved  in  pre-lease  explora- 
tion since  more  specific,  localized 
sites  are  involved. 

Increased  access  will  cause  a  greater 
amount  of  human  harassment  and  poaching. 
This  will  be  especially  critical  in  the 
identified  big  game  use  areas. 

(c)  Development 

The  amount  of  activity  and  surface 
disturbance  will  increase  in  the  develop- 
ment stage  although  this  will  occur  on  a 
more  localized  and  concentrated  scale. 
A  large  amount  of  disturbance  and 
habitat  destruction  will  occur  at  the 
development  site. 

(d)  Production 

Construction  of  power  plants  or  other 
facilities  (greenhouses,  etc.)  may  take 
place.  Permanent  vegetative  clearance 
will  be  required  at  the  sites  of  some 
facilities.  Additional  animal  species 
and  their  habitat  may  be  lost.  The 
rehabilitation  of  disturbed  sites 
associated  with  the  exploration  and 
development  phases  should  occur  during 
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the  production  phase.  Eventually, 
partial  revegetation  should  occur. 
Impacts  ultimately  resulting  from  this 
phase  will  depend  upon  the  locations  of 
activities  associated  with  the  develop- 
ment and  production  phases. 

Increased  human  population  in  the  area 
would  have  wide-ranging  effects  on  wild- 
life species  and  their  habitat.  The  pop- 
ulation increase  related  to  development 
of  geothermal  resources  in  conjunction 
with  the  expansions  and  increases 
associated  with  other  mining  activities 
could  cause  accelerated  degradation  of 
the  wildlife  resource  on  a  regional 
basis.  Animal  species  and  their  habitat 
will  be  greatly  affected  as  the  result 
of  indiscriminate  shooting,  poaching, 
increased  legal  harvests,  increased 
off-road  vehicle  activity,  or  other 
unforeseeable  actions. 

The  impacts  associated  with  increased 
human  population  will  not  stop  at  the 
boundaries  of  the  assessment  area. 
Other  areas  exhibiting  important  and 
unique  biota  may  also  be  affected. 
Remote  parts  of  the  assessment  area  may 
be  frequented  as  the  result  of  increased 
human  pressures. 

If  there  is  introduction  of  hot,  miner- 
alized water  or  water  containing  toxic 
substances  to  perennial  streams  would 
degrade  the  quality  of  the  aquatic 
habitat  available  for  the  fish  species 
present,  and  for  other  aquatic  species 
as  well. 

c.   Ecological  Interrelationships 

(1)  Pre-Lease  Exploration 

There  would  be  little  if  any  impacts  on 
succession,  food  relationship,  or  community 
relationships  during  this  phase  of  operation. 

(2)  Post-Lease  Exploration 

There  is  more  activity  and  surface 
disturbance  occurring  in  this  phase  than  in 
the  previous  one.  As  a  result,  changes  will 
be  more  likely  to  occur  in  succession,  food 
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relationships,  and  community  relationships. 
Vegetation,  soil  development,  and  topography 
will  be  altered  by  this  activity  as  will 
runoff  patterns.  Water  resources  may  be 
depleted  and  wildlife  will  be  disturbed.  The 
extent  to  which  this  will  occur  depends  on 
the  intensity  of  exploration. 

(3)  Development 

Similar  impacts  on  succession,  food 
relationships,  and  community  relationships 
will  occur  during  this  phase  of  operation  as 
occurred  in  post-lease  explorations,  but  will 
be  greater  due  to  the  increased  activity. 

(4)  Production 

Impacts  mentioned  in  the  earlier  section  on 
"Post-Lease"  Exploration  would  occur  in  the 
production  phase  but  would  be  greatly 
intensified. 

If  there  is  introduction  of  hot,  mineralized 
water  or  toxic  elements  would  have  a  highly 
detrimental  effect  on  the  aquatic  ecosystem. 
Successional  changes  through  rehabilitation 
may  result  in  a  more  desirable  and  productive 
ecosystem. 

d.   Human  Interest  Values  and  Visual  Resources 

(1)  Landscape  Character  and  Recreation 

Open  space  and  the  naturalistic  quality  of 
the  assessment  area  are  the  primary 
characteristics  of  the  landscape.  Open  space 
is  an  area  which  provides  minimum  obstruction 
to  movement  and  sight.  The  role  of  open 
space  in  the  total  environment  is  to  provide 
a  framework  necessary  for  obtaining  a  balance 
between  development  and  nondevelopment.  Its 
function  is  to  supply  the  elements  of  land  to 
be  conserved,  preserved  and  used  in  relation 
to  development  of  all  kinds.  Open  space  is 
needed  as  breathing  space,  for  productive 
extraction,  for  recreation,  and  the  preser- 
vation of  natural  beauty  and  scenic  values. 
It  is  needed  to  protect  water  supply  drain- 
age, to  provide  the  open  ways  to  move  about, 
and  as  a  reservoir  of  land  as  a  resource. 
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Generally,  natural  as  opposed  to  man-made 
features  do  not  intrude  open  space  except  on 
a  localized  basis.  The  feeling  of  spacious- 
ness is  affected  when  the  ability  to  see  the 
horizon  is  restricted  by  natural  or  man-made 
structures.  The  Tusas  Mountains,  in  the 
central  portion  of  the  area,  form  horizons 
that  can  be  seen  from  great  distances.  Views 
from  arroyo  bottoms  and  deep  canyons  are 
restricted.  Vegetation  in  the  study  area  is 
generally  not  restrictive.  Broken,  rolling 
foothills  make  up  the  topography  of  the  rest 
of  the  area. 

(a)  Pre-Lease  Exploration  (Exploration 
Operations) 

All  intrusions  are  considered  detri- 
mental to  landscape  character.  These 
intrusions  should  occur  only  on  a 
temporary  basis  during  this  stage. 

(b)  Post-Lease  Exploration 

Post-lease  exploration  is  similar  to 
pre-lease  exploration  but  will  influence 
landscape  character  to  a  greater  degree. 
Temporary  intrusions,  particularly  those 
facilities  and  units  necessary  for  geo- 
thermal  pre-lease  exploration  are  consid- 
ered detrimental  to  the  open  space  char- 
acteristics of  the  area  on  a  temporary 
basis  only.  More  permanent  impacts  on 
the  environment  during  the  exploration 
stage  are:  the  remaining  drill  pad 
scars,  access  roads  constructed  to  the 
drill  site,  and  the  accumulated  trash 
and  wind  blown  debris,  scattered  and 
frequently  forgotten  despite  responsible 
cleanup  during  and  after  exploration. 

The  access  roads  open  by  the  exploration 
phase  also  create  other  impacts.  In- 
creased visitor  access  frequently  is 
provided.  Previously  inaccessible  lands 
are  opened  thereby  generating  a  whole 
new  set  of  management  problems  for  the 
land  manager.  Other  arguments  would 
defend  the  road  development  as  actually 
beneficial  to  the  public  land  users,  by 
virtue  of  opening  the  previously 
inaccessible  lands. 
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Exploration  is  a  continuous  process 
until  the  geothermal  field  is  fully 
developed.  Thus  exploration  will  become 
part  of  the  total  intrusion,  although  it 
is  temporary. 

(c)  Development 

Drilling  rigs  will  become  a  fixture 
located  at  the  well  head  for  the 
duration  of  the  drilling  process. 
Usually,  the  process  of  drilling  a  well 
lasts  90  days  (Union  Oil  Co.,  pers. 
comm. ,  1971!).  One  company  may  employ 
one,  two  or  three  rigs,  depending  upon 
the  availability  of  rigs.  The 
requirement  that  many  wells  are  needed 
to  support  one  generating  plant  implies 
that  the  process  is  an  activity 
continuing  over  an  extended  period  of 
time.  Under  this  concept,  the 
development  process  and  the  equipment 
required  will  intrude  the  open  space. 

Additional  impacts  on  open  space  include 
increases  in  noise  levels  that  cause 
loss  of  wildlife  observation 
opportunities,  detraction  from  the 
natural  environment  and  quiet  of  open 
space.  Additional  roads  and  improvement 
of  those  developed  during  exploration  is 
anticipated  which  further  reduces  open 
space  qualities. 

Development  operations  will  also  maxi- 
mize potential  for  destruction  of  nearby 
archaeological  and/or  historic  sites; 
not  as  a  result  of  the  actual  physical 
drilling  (for  those  immediately  impacted 
sites  will  be  properly  mitigated),  but 
rather  due  to  the  increased  exposure  of 
sites  to  personnel  at  the  drill  sites  as 
well  as  the  anticipated  increase  in 
general  visitor  use  as  a  result  of 
improved  access. 

Field  development,  which  could  result  in 
the  construction  of  several  plants, 
would  require  that  drilling  continue 
until  the  field  is  fully  developed.  The 
period  of  intrusion  to  open  space  by 
drilling  can  be  considered  equivalent  to 
the  life  of  the  production  phase.  It  is 
part  of  the  total  impact. 
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(d)  Production 

The  production  phase  could  include  the 
construction  of  electrical  generating 
plants,  pipelines,  transmission  lines, 
greenhouses,  hothouses,  etc.  This  work 
may  begin  as  soon  as  development  of  the 
field  is  sufficient  to  support  such 
facilities. 

Specific  impacts  on  open  space  include 
construction  and  placement  of  surface 
pipelines  over  relatively  large  areas, 
support  roads  and  other  maintenance 
facilities  and  severely  affected  due  to 
the  visually  disruptive  nature  of  each 
power  plant  station. 

Atmospheric  environment,  when  considered 
as  part  of  the  total  open  space 
environment,  will  also  be  impacted.  The 
atmosphere  above  the  study  area  will  be 
visually  affected  by  steam  vapor  leaks 
and  releases,  and  potential  odor 
emissions. 

The  production  phase  will  continue  for 
the  life  of  the  field  and  will  impact 
open  space  for  that  period  of  time. 

(2)  Intrusions 

Scenic  quality  is  affected  by  aesthetically 
undesirable  intrusions.  One  aspect  of  the 
scenery  is  open  space.  It  can  be  concluded 
that  any  intrusions  which  are  visible  and 
obtrusive  would  be  detrimental  to  present 
values.  The  effect  of  the  intrusions  will  be 
less  if  they  are  intermingled  with  other 
structures  where  the  natural  scene  has  been 
previously  disturbed.  Structures  contrasting 
with  existing  fixtures  in  shape,  size,  and 
color  will  have  a  greater  effect,  regardless 
of  their  location.  An  electrical  generating 
plant  or  a  greenhouse  situated  among  other 
large  structurs  will  not  affect  the  general 
scene  as  much  as  if  the  building  were  to  be 
located  by  itself  in  an  area  of  open  space. 

The  presence  of  man-made  structures  invade 
the  natural  scene.  Often  the  feature  is 
acceptable  aesthetically,  but  it  alters  the 
landscape  character.  The  construction  of 
facilities  within  the  assessment  area  will 
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change  the  scenic  quality,  but  the  extent  of 
change  will  depend  upon  the  status  of  the 
location  concerned.  For  instance,  the 
mountain  portions  of  the  assessment  area 
appear  from  a  distance  to  be  undisturbed  by 
man-made  intrusions.  A  powerplant  complex 
would  change  the  natural  appearance  of  the 
mountain  tops,  rnesa  tops  and  arroyo  bottoms. 
Localized  intrusions  distributed  throughout 
the  remainder  of  the  proposed  lease  area  may 
be  detrimental  to  scenic  quality. 

One  element  in  the  evaluation  of  primitive 
values  is  the  degree  to  which  an  area  has 
been  intruded  by  man-made  facilities. 
Portions  of  the  Cjo  Caliente  Geotherrr.al 
Assessment  Area  are  noderately  to  heavily 
intruded.  Mountainous  regions  are  less 
intruded,  but  roads,  mines,  ranches  and 
support  facilities  can  be  seen  throughout  the 
region.  Any  action  required  to  exploit 
geotherrr.al  energy  will  further  reduce 
primitive  values.  The  greatest  impacts  will 
be  in  the  areas  where  primitive  values  are 
highest,  such  as  the  Cerro  Colorado, 
Lagunitas,  and  Frijoles  roadless  areas. 

(a)  Pre-Lease  Exploration  (Fxploration 
Opera tionT 

Pre-lease  exploration  should  not 
introduce  any  significant  undesirable 
intrusions  unless  roads  are  constructed 
along  hillsides,  in  order  to  get  to 
otherwise  inaccessible  areas.  Pre-lease 
exploration  will  cause  minimal  impacts 
on  scenic  values  on  a  very  localized 
basis,  and  then  only  for  a  short  period 
of  time. 

(b)  Post-Lease  Exploration 

The  natural  scenic  environment  will  be 
intruded  most  significantly  by  drilling 
and  associated  activity.  At  this  time, 
the  general  scenic  situation  will  begin 
to  change.  The  rapidity  and  amount  of 
change  will  depend  on  the  magnitude  and 
location  of  the  exploration. 

(c)  Development 

Development  operations  represents  the 
greatest  potential  hazard  for  the  study 
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areas  scenic  qualities.  Multiple  drill 
rig  operations  in  high  geothermal  re- 
source areas  will  significantly 
depreciate  the  study  area's  scenic 
value.  As  increased  activity  generates 
more  roads  and  related  service 
facilities,  further  loss  of  scenic 
qualities  can  be  expected. 

Development  of  a  geothermal  field 
usually  consists  of  drilling  wells  until 
the  resources  are  sufficient  to  support 
a  generating  plant.  During  this  period 
of  time,  drill  rigs  will  be  moved  from 
drill  pad  to  drill  pad.  The  pads  are 
constructed  to  support  the  drill  rig  and 
are  usually  .4  to  1.2  ha  (1  to  3  sc)  in 
size.  After  drilling  is  completed  and 
the  well  is  capped,  the  rig  will  be 
moved  to  a  new  location.  If  the 
drilling  takes  place  on  level  ground, 
the  drill  pad  probably  will  not  be 
sufficiently  noticeable  to  severely 
damage  scenic  qualities.  If  the  drill 
pad  and  well  head  are  located  on  the 
side  of  a  hill  or  on  the  horizon,  they 
will  be  more  visible,  increasing  the 
impact  on  scenic  values.  Wells  drilled 
during  field  development  will  alter 
scenic  situations,  particularly  in  areas 
where  vegetative  cover  is  sparse  or 
where  significant  surface  damage  is 
required. 

Increased  activity  in  the  drilling  area 
will  cause  increased  dust  and  noise 
levels  as  well  as  the  potential  for 
significantly  increased  levels  of 
"incident  trash,"  the  sort  of  garbage 
and  debris  resulting  from  an  increased 
level  of  human  activity.  As  additional 
support  structure,  pipelines  and 
powerlines  continue  to  appear  to  support 
the,  development  of  the  field,  scenic 
loss  is  expected  to  increase  near 
maximum  level. 

Additional  visitor  use  of  the  study 
area's  resources  during  the  development 
stages  will  also  expectedly  produce 
scenic  value  losses  due  to  the  increased 
number  of  vehicles  present  on  the  open 
landscape  as  well  as  the  trash  and 
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litter  created  as  a  result  of  the 
increased  use. 

At  certain  high  promitary  overlooks, 
particularly  from  the  peak  area  of  Cerro 
Colorado  and  some  of  the  mesas  and 
ridges  near  the  Ojo  Caliente  stream,  the 
overview  of  the  surrounding  land  could 
be  negatively  affected  due  to  the 
development  of  the  well  sites.  As  the 
plant  complexes  continue  to  develop,  the 
values  of  qualities  of  natural  scenery 
transfer  to  the  man-made  structures  as 
they  apply  to  the  general  scene. 

(d)  Production 

The  actual  production  phase  of  the 
geothermally  produced  electricity  is 
expected  to  futher  change  the  charac- 
teristics of  the  landscape  and  its 
natural  scenic  qualities.  Production 
will  result  in  increased  powerline 
construction,  more  support  structures, 
more  powerlines  and  enlarged  road  net- 
works to  properly  service  and  provide 
transportation  to  the  producing  areas. 
The  shapes,  textures  and  colors  of  the 
production  facilities,  are  not  expecterd 
to  be  fully  compatible  with  the  natural 
scenic  qualities.  Locations,  largely 
determined  by  geothermal  source,  cannot 
be  guaranteed  not  to  intrude  visual 
corridors  or  zones  along  major  highways. 

The  spaghetti-like  appearance  of  the 
pipeline  networks,  connecting  well  heads 
to  the  generating  plant,  is  extremely 
incompatible  with  scenic  qualities  and 
will  have  an  adverse  effect.  Also 
production  facilities  could  be  of  such  a 
level  in  the  area  that  total  loss  of 
scenic  quality  would  result. 

(3)  Visual  Resource  Kanagement 

The  Visual  Resource  Kanagement  (VRK)  units 
and  VRK  classes  discussed  in  "The  Existing 
Environment"  section  of  this  report  and  BLK's 
Contrast  Rating,  Kanual  6320,  were  used  to 
provide  a  basis  for  measuring  impacts  of  the 
proposed  action  on  the  visual  resources  of 
the  lease  area. 
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There  are  five  possible  VRK  classes  in  the 
Ojo  Caliente  assessment  area.  Generally 
these  classes  provide  management  objectives 
which  can  be  used  to  assess  the  impact  of  an 
action  by  relating  the  modification  and 
resulting  visual  contrast  rating  to  the  basic 
elements  of  form,  line,  color  and  texture. 

(a)  Pre-Lease  Exploration  (Exploration 
'Operations')' 

Pre-lease  exploration  is  not  expected  to 
impact  the  visual  resources  of  the 
assessment  area. 

(b)  Post-Lease  Exploration 

It  is  possible  to  discuss  the  impact  of 
exploration  and  future  actions  on  visual 
resources  in  only  general  terms. 
Specific  site  analysis  will  be  required 
if  post-lease  exploration  requires  mani- 
pulation of  visual  surfaces,  particu- 
larly in  Class  III  areas.  It  can  be 
expected,  however,  that  post-lease 
exploration  impacts  will  be  minimal. 

(c)  Development 

The  development  phase  will  impose  a 
greater  degree  of  impact  on  visual 
resources  than  any  previous  activity. 
An  analysis  of  each  proposed  action 
during  the  development  phase  will  be 
necessary  in  order  to  fully  realize 
total  impacts. 

(d)  Production 

Impacts  occurring  during  the  production 
phase  will  depend  upon  the  location, 
size,  color,  architectural  design,  etc., 
of  the  production  facilities.  This 
phase  may  result  in  more  significant 
impact  than  any  previous  phase. 

(4)  V/ilderness  Resources 

The  Department  of  the  Interior's  interim 
management  policy  is  to  continue  multiple  use 
activities  and  to  preserve  the  wilderness 
potential  of  those  areas  designated  for 
wilderness  study. 
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Existing  mining  and  grazing  uses,  as  well  as 
mineral  leasing  can  continue  in  the  same 
manner  and  degree  as  conducted  on  October  21. 
1976.  It  is  emphasized  that  section  603  (c) 
Federal  Land  Policy  and  Management  Act 
(FLPMA)  does  not  limit  mining,  including 
mineral  leasing,  and  grazing  activities  to 
the  precise  level  at  which  they  were  occur- 
ring on  October  21,  1976,  and  it  allows  sup- 
port activities  for  mining,  mineral  leasing, 
and  grazing  to  continue;  for  example,  use  of 
an  existing  road  or  way  for  motorized  access 
so  a  grazing  operation  can  continue. 

Management  restrictions  of  section  603  (c) 
FLPMA  apply  and  the  lands  shall  be  managed  so 
as  not  to  impair  the  suitability  for  wilder- 
ness. Action  shall  be  taken  (through  regula- 
tion or  otherwise)  to  prevent  unnecessary  or 
undue  degradation.  This  means  that  new 
mining  or  leasing  which  will  impair  an  area's 
wilderness  suitability  will  be  subject  to 
regulations. 

New  uses  and  actions  can  be  approved  if  it  is 
determined  that  the  impacts  will  not  impair 
suitability  of  an  area  for  wilderness. 

Three  major  roadless  areas  are  present  in  the 
goethermal  assessment  area.  The  three  areas 
have  undergone  the  first  level  of  inventory, 
by  the  district  wilderness  specialist,  to 
determine  their  wilderness  suitability.  The 
following'  discussion  is  concerned  with  the 
interim  management  policy  of  these  areas  and 
their  present  inventory  evaluation. 

(a)  Cerro  Colorado,  NM-0KM1,  will  be 
retained  as  roadless  because  of  the 
values  surrounding  Cerro  Colorado. 
However,  there  is  a  chance  of  it  being 
precluded  at  the  next  level  of  inventory 
because  of  its  small  size  and  high  im- 
pacts on  the  perimeters.  Portions  of 
this  area  fall  within  boundaries  of  pro- 
posed leases.  It  is  anticipated  that 
pre-lease  exploration  will  not  have  any 
adverse  effects  on  the  area's  wilderness 
suitability  and  that  post-lease  explora- 
tion may  be  conducted  with  appropriate 
mitigating  measures. 


158 


Analysis  of  the 
Proposed  Action 


(b)  Lagunitas,  NT'-OIO— U2,  will  be  retained 
as  roadless  because  of  the  solitude 
values.  However,  there  is  a  chance  of 
it  being  precluded  at  the  next  level  of 
inventory  because  of  lack  of  wilderness 
characteristics  (except  high  solitude 
values).  This  area  could  probably 
receive  intensive  pre-lease  exploration 
without  serious  impairment  of  wilderness 
suitability  because  of  the  existing  ways 
and  roads. 

(c)  Frijcles,  NM-010-43,  will  be  retained 
primarily  because  of  values  on  the 
north-east  portion  (not  located  within 
EAR  boundaries).  The  Elack  I-'esa 
portion,  because  of  a  powerline  and 
grazing  impacts,  will  most  likely  be 
recommenced  as  having  low  wilderness 
values  and  may  be  precluded  at  the  next 
level  of  inventory.  Existing  roads  and 
ways  could  be  utilized  for  pre-lease 
exploration  activities. 

(5)  Population  and  Employment 

(a)  Pre-Lease  and  Post-Lease  Exploration 

The  exploration  operations  will  have 
some  minor  impacts  on  the  economic 
climate  of  the  area.  Because  the  actual 
capacity  of  the  geothermal  field  is 
unknown,  the  assumption  is  made  that  the 
powerplant  would  be  11C  megawatts.  The 
exploration  phase  would  employ 
approximately  25  employees  with  half  of 
these  from  the  resident  population;  the 
remainder  coming  from  outside  the  area. 
The  length  of  employment  would  be  about 
two  years.  The  number  of  service 
personnel  who  would  be  attracted  to  the 
area  can  be  estimated  by  using  multipli- 
ers. Only  the  non-local  workers  will 
have  a  tendency  to  attract  service  per- 
sonnel; the  resident  workers  currently 
are  supported  by  service  personnel. 
Eleven  additonal  service  personnel  could 
be  drawn  to  the  area  during  this  stage 
with  the  addition  of  $116,000  to  the 
annual  flow  of  earning  in  the  economy. 

Employees  moving  to  the  area  for  both 
the  exploration  and  development  phases 
tend  to  be  transient.   Many  are  single 
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and  many  of  those  married  will  not  brinr 
their  families  with  then;.  As  a  result, 
the  total  population  impact  will  be 
smaller  for  these  phases  than  for  the 
production  phase. 

(b)  Development 

The  development  stage  would  impact  the 
economic  climate  much  like  the  explora- 
tion phase,  but  to  a  larger  degree. 
With  the  assumed  110  megawatt  plant, 
this  one  to  two  year  phase  woulo  employ 
90  employees.  It  is  anticipated  that 
all  of  the  employees  would  come  from 
outside  the  area,  thereby  realizing  the 
12  or  13  resident  employees  used  in  the 
two  year  exploration.  Mo  additional  ser- 
vice personnel  are  expected  to  be  drawn 
to  the  area  during  this  stage.  As 
stated  previously,  construction  em- 
ployees tend  to  be  transient,  therefore 
many  are  single  and  these  married  may 
not  bring  their  families  with  them. 
This  action  would  add  approximately 
$1,000,000  for  the  1  to  2  year  period  in 
annual  earnings.  Secondary  effects  zre 
estimated  to  be  near  zero  from  this  ac- 
tion; a  reduction  in  other  industries 
exports  could  be  expected  instead  of 
growth . 

(c)  Production 

The  production  phase  would  impact  the 
area  economically  much  like  the  develop- 
ment stage,  but  to  a  smaller  degree. 
Again,  a  110  megawatt  capacity  is  as- 
sumed. The  maximum  number  of  employees 
will  be  reached  somewhere  during  the 
changeover  fron  the  development  stage  to 
the  production  stage. 

The  number  of  employees  will  drop  from 
the  90  during  construction  to  5^,  how- 
ever 25  of  these  would  be  local  workers. 
The  number  of  service  employees  would 
increase  by  29  and  there  will  be  a 
tendency  for  more  of  the  production 
employees  to  be  married.  The  action  as 
a  whole,  however,  would  raise  the  annual 
flow  of  earnings  in  the  two  county  areas 
about  $763,000  or  slightly  over  teh  197*1 
percentage. 
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(6)  Infrastructures 

(a)  Pre-lease  and  Post  Lease  Exploration 

Because  of  the  very  limited  housing 
available,  the  non-local  employees  may 
find  housing  available  only  in  areas 
surrounding  the  development.  Also  the 
opposition  of  newcomers  may  present 
housing  difficulties.  Because  of  the 
high  incomes  generated,  by  exploration, 
the  tax  base  will  broaden  slightly. 
Property  tax  revenues  would  increase  due 
to  the  increase  in  population.  One  or 
two  new  businesses  could  be  constructed, 
adding  to  revenues.  Taxable  incomes 
would  be  increased  and  sales  tax 
revenues  would  increase. 

(b)  Development 

With  the  increase  of  new  employment,  all 
from  outside  the  area,  most  revenues 
would  increase.  However  it  would  be 
expected  that  a  housing  shortage  would 
exist,  and  could  net  be  met  because  of 
high  intensity  short  term  duration. 

(c)  Production 

With  the  decline  in  employees,  lower 
revenues  would  be  generated,  however, 
with  this  more  stable  stage,  the  support 
activities  could  more  accurately  plan 
for  their  needs  with  predictable 
revenues.  The  fear  of  a  short  "boom 
town"  effect  would  be  reduced.  Unless 
effective  municipal  and  county  planning, 
is  initiated  and  implemented,  the 
infrastructure  would  not  be  available  as 
promptly  as  needed. 

(7)  Social  Attitudes 

(a)  Pre  Lease  and  Post  Lease  Exploration 

The  exploration  stage  should  only  have  a 
minor  impact  on  the  social  structure  of 
the  area.  To  those  who  wish  to  improve 
their  conditions,  the  proposed  action 
could  be  welcomed.  However,  to  those 
individuals  with  more  traditional 
attitudes,  the  influx  of  "outsiders" 
would  not  outweigh  the  potential  of 
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changing  their  lifestyle.  This  mistrust 
of  newcomers  would  definately  be  a  nega- 
tive impact  on  those  individuals  moving 
to  the  area. 

(b)  Development 

The  development  stage  will  have  a  major 
impact  on  the  area's  social  structure. 
Because  all  of  the  employees  will  be 
from  outside  the  area,  the  attitudes  can 
not  be  very  favorable  with  all  direct 
income  going  to  "outsiders,"  and  with 
the  unemployment  of  the  12  or  13  local 
workers  in  the  exploration  phase.  The 
only  asset  would  be  from  the  attributes 
of  the  service  sector.  It  is  believed 
that  this  large  influx  of  newcomers 
would  not  be  generally  acceptable  to  the 
resident  population,  especially  those 
with  more  traditional  attitudes. 

(c)  Production 

The  negative  attitudes  anticipated  for 
the  development  stage  would  improve  with, 
the  increase  of  local  employment. 
However,  it  is  expected  that  some 
negative  attitudes  will  remain  with  the 
more  traditional  individuals.  The  less 
traditional  population  could  find  this 
more  acceptable  than  their  current 
situation  and  the  development  stage. 

(8)  Cultural  Resources 

There  are  two  categories  of  impacts  on 
cultural  resources:  adverse  and  beneficial. 
Adverse  impact  is  divisible  into  direct  and 
indirect.  Direct  impact  is  the  result  of 
legitimate,  authorized  activities.  Indirect 
impact  consists  of  related  activities,  such 
as  housing,  transportation  and  demographic 
changes  resulting  in  damage  to  cultural 
resources.  The  rost  common  expression  of 
indirect  impact  is  vandalism. 

(a)  Pre-lease  and  Post  lease  Exploration 

The  direct  impact  of  the  pre  and  post 
lease  exploration  phases  should  be  avoid- 
able due  to  flexibility  of  location  of 
terrain-disturbing  activities.  Non  ter- 
rain-disturbing  exploration   activities 
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can  be  considered  as  having  no  effect  on 
cultural  resources. 

Terrain-disturbing  exploration 

activities  will  require  cultural 
resources  clearances  prior  to 
commencement  of  work.  In  such  cases 
avoidance  of  any  such  resources  is 
possible. 

(b)  Development 

Because  of  practical  or  technological 
constraints  it  is  likely  that  specific 
development  activities  may  have  an 
adverse  effect  on  some  cultural  re- 
source. In  such  cases  there  are  two 
considerations:  1)  limitation  of  adverse 
impact  and  2)  degree  of  mitigation  of 
adverse  impact.  The  details  of  a  plan 
of  development  will  provide,  along  with 
cultural  resource  inventory  data,  the 
basis  for  determining  if  specific  devel- 
opment will  have  any  impacts.  Direct 
impact  may  be  avoided  in  many  cases  due 
to  the  inherent  flexibility  of  well 
spacing  and  attendant  activities.  The 
general  level  of  activity  will  result  in 
indirect  impacts. 

(c)  Production 

It  is  anticipated  that  in  the  production 
phase  the  greatest  direct  impacts  will 
occur.  The  nature  of  the  facilities 
dictate  that  direct  impacts  may  occur 
when  cultural  resources  are  unavoidable. 
In  the  production  phase  mitigation 
efforts  will  be  necessary  as  a  matter  of 
course,  as  opposed  to  the  capability  for 
avoidance  of  direct  adverse  impact  of 
the  exploration  phase  and  to  a  lesser 
degree  the  development  phase. 

Location  of  production  facilities 
becomes  a  crucial  factor  in  this  phase. 
It  is  anticipated  that  technical  and 
economic  constraints  on  location  of 
production  facilities  could  result  in 
direct  adverse  impacts  on  significant 
cultural  resources  under  certain 
circumstances. 
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2.   Kiti gating  Measures 

a.   Non-Living  Components 
(1)  Air 


(a)  Dust  may  be  controlled  by  sprinkling 
disturbed  areas  with  water  periodically. 
This  may  be  required  on  heavily  used 
roads  or  construction  sites. 

(b)  Paving  of  heavily  used  roads  would 
reduce  airborn  particulate  matter. 

(c)  Geotherrnal  wells  that  produce  excessive 
radioactivity,  toxic  or  noxious  fluids 
or  gases  could  be  shut  down  until  the 
hazard  is  eliminated. 

(d)  Odor  filters  could  be  installed  on  all 
facilities  to  minimize  the  impacts  of 
noxious,  odiferous  substances. 

(e)  All  measures  designed  to  reduce  erosion 
will  help  maintain  air  quality. 

(f)  The  number  of  operating  combustion 
engines  in  an  area  at  one  time  could  be 
limited  to  reduce  the  impacts  of  exhaust 
emissions. 

(g)  All  roads  with  vehicular  travel  in 
excess  of  150  vehicles  per  day  could  be 
stablized  and  paved  in  a  manner  most 
suitable  to  the  traffic  load. 


(2)  Geology 


(a)  Extensive  field  mapping  with  special 
emphasis  on  detection  and  displacement 
amounts  of  active  faulting  by  mapping  of 
Pleistocene  and  Holocene  faults  should 
be  accomplished  before  deep  exploration 
or  development  drilling  proceeds. 

(b)  Existing  earthquake  induced  features, 
such  as  liquification,  settlement, 
slides  and  slumps,  and  fault  scarps, 
should  be  located,  defined  and  listed 
chronologically.  Estimates  of  the 
maximum  credible  and  maximum  probable 
earthquakes  should  be  made  on  active 
faults  (Ridley  and  Taylor,  1975). 
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(c)  If  active  faults  cannot  be  avoided, 
earthquake  resistant  construction  should 
be  employed. 

(d)  Injection  wells  should  be  located  at 
safe  distances  from  potentially  dan- 
gerous faults.  Ey  placing  seismographs 
near  injection  sites,  maximum  allowable 
injection  pressures  can  be  established 
by  varying  injection  pressures  and  de- 
termining at  which  pressures  seismicity 
is  induced. 

(e)  Subsidence  should  be  monitered  by 
placing  bench  marks,  which  must 
periodically  be  resurveyed,  at  well 
sites  and  other  places  within  a 
geothermal  development.  These  must  be 
tied  to  a  regional  survey  via  a  second 
order  survey  or  better  (GRO  Order  4, 
Sec.  8 A  and  E). 

(f)  The  most  effective  safeguard  against 
flash  flooding  would  be  the  siting  of 
surface  facilities  and  roads  on  high 
stable  ground  above  drainage  channels, 
particularly  those  which  show  signs  of 
historic  flooding. 

(g)  The  most  effective  means  of  guarding 
against  slope  instability  problems  is 
avoidance.  In  areas  designated  as 
critical  or  moderate  erosion  hazard, 
detailed  geologic  mapping  should  be 
conducted  to  delineate  hypersensitive 
areas. 

(h)  Any  construction  in  the  landslide  area 
along,  the  southeast  flank  or  Black  Fesa 
would  be  subject  to  extreme  foundation 
instability.  If  these  areas  are 
unavoidable,  expensive  engineering 
techniques  such  as  reinforcements, 
diversion  structures,  physical  barriers, 
and  chemical  treatments  could  be 
employed . 


(3)  Soils 


(a)  Construction  of  erosion  control 
structures  in  areas  where  accelerated 
soil  loss  could  take  place. 
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(b)  Construction  of  facilities,  roads, 
pipelines,  etc.,  in  less  sloping,  areas 
on  soils  having  the  fewest  limitations 
for  those  specific  uses. 

(c)  Restriction  of  vegetative  and  soil  dis- 
turbance to  the  minimum  amount  necessary 
for  conducting  operations. 

(d)  Location  of  roads  in  existing  rights- 
of-way  wherever  possible,  and  none 
constructed  where  vehicles  can  operate 

without  them. 

(e)  Revegetation  of  disturbed  areas  as 
quickly  as  possible  to  restore  vege- 
tative cover  and  reduce  the  impact  of 
high-intensity  storms  and  runoff. 

(f)  Allow  off-road  vehicular  traffic  only 
when  soil  surface  conditions  (approx- 
imately the  top  seven  inches)  are  dry. 

(g)  Avoid  exploration  operations  in  areas 
deisgnated  as  having  unstable  or  cri- 
tical soil  conditions. 

(h)  Wherever  possible,  drill  shallow  explor- 
atory holes  with  use  of  air  instead  of 
mud  to  reduce  soil  contamination. 

(i)  Restrict  use  of  herbicides,  insecti- 
cides, and  pesticides  to  limit  soil 
pollution. 

(j)  Redistribute  topsoil  to  facilitate  re- 
clamation in  areas  where  extensive  ex- 
cavation of  soil  occurs  or  bedrock  is 
exposed. 

(k)  Lining  of  earth  pits  with  bentonite  or 
an  impermeable  membrane  to  prevent 
fluids  escaping  into  subsurface  strata. 

(1)  Locate  sewage  disposal  facilities  on 

soils  with  proper  slope,  texture,  and 

depth   to   limit   soil   pollution  or 
pollution  of  groundwater. 
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(4)     Water 


(a)  Construction  or  Maintenance  of  All 
Access  Roads 

There  should  be  early  treatment  of  the 
slopes  (both  cut  and  fill)  and  the 
drainage  channels.  This  means  treating 
cut  slopes  as  excavation  progresses  and 
fill  slopes  as  embankment  construction 
proceeds.  Slope  treatment  generally 
consists  of  mulching,  mulch-seeding  with 
temporary  vegetation  and  mulch-seeding 
with  permanent  perennial  grasses  and 
shrubs.  These  practices  may  require  the 
augumentation  by  mechanical  features  to 
entrap  or  retain  silt  movement. 

The  initial  disturbance  of  the 
stabilizing  surface  cover  should  be 
protected  at  the  onset  of  the  work  and 
any  unnecessary  destruction  of  this 
cover  should  be  avoided.  Cut  and  fill 
slopes  should  be  finished  from  the  top 
down.  The  permanent  drainage  features 
which  cannot  be  completed  promptly  may 
require  immediate  temporary  measures 
such  as  soil  berms  along  tops  of  slopes 
which  prevent  water  movement  down  the 
slopes,  then  bringing  the  water  down  the 
slopes  in  temporary  pipes  works  well. 

The  rainfall  runoff  and  sediment  can  be 
controlled  on  some  of  the  more  primitive 
access  roads  by  the  construction  of 
dikes  or  "Thank-U-Karns"  across  the  road. 

(b)  There  must  be  a  plan  of  operation  which 
should  describe  extent  and  ratios  of 
cut-and-fill  slopes,  compaction  methods, 
a  site  drainage  plan,  and  revegetation 
procedures. 

(c)  Proposed  sump  linings  must  receive 
approval  from  the  authorized  officer 
before  drilling  may  proceed.  Lining 
requirements  will  vary  depending  on  soil 
properties. 

(d)  Pits  and  sumps  will  be  lined  with 
impervious  material  and  purged  of 
environmentally  harmful  chemicals  and 
precipitates  before  backfilling.  In  no 
event  should  the  contents  of  a  pit  or 
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sump  be  allowed  to  contaminate  streams, 
lakes  and  ground  waters. 

(e)  To  insure  containment  of  toxic 
compounds,  Plans  of  Operation  should 
specify  that  drainage  from  the  drill  pad 
be  directed  into  the  sump. 

(f)  The  use  of  any  subsurface  formation, 
including  the  geothermal  resources  zone 
for  the  disposal  of  well  effluent,  the 
residue  thereof,  or  the  injection  of 
fluids  for  other  purposes  such  as 
subsidence  prevention  shall  not  be 
permitted  until  a  plan  is  approved. 
After  drilling  is  completed,  sump  fluids 
must  be  disposed  of  in  conformance  with 
Federal,  State  and  regional  standards. 

(g)  During  testing  of  wells,  test  fluids  may 
be  either  reinjected  into  the  geothermal 
reservoir  (the  preferred  method)  or 
stored  in  holding  ponds,  usually  con- 
structed by  expanding  the  storage  capa- 
city of  the  sump.  If  fluids  are  stored 
in  a  holding  pond  and  allowed  to  evapo- 
rate, the  pond  must  have  an  impermeable 
liner. 

(h)  Well  casing  requirements  should  follow 
GRO  Order  P   2. 

(i)  The  locations  of  shallow  drill  holes  for 
the  measurement  of  temperature  gradients 
or  heat  flow  require  the  special 
approval  of  the  authorized  officer  if 
the  proposed  locations  are  within  a 
radius  of  305  meters  or  1000  feet  from 
hot  springs,  fumaroles,  or  other  surface 
geothermal  indicia  or  are  in  areas  of 
known  artesian  water  flow.  Locations 
proposed  within  such  areas  will  require 
a  detailed  drilling,  plan  for  each  hole, 
approved  by  the  authorized  officer.  The 
authorized  officer  may  require  special 
drilling  and  completion  techniques  for 
such  holes  (such  as  cemented  surface 
casing  and  simple  expansion-type  blowout 
preventers)  to  safely  control  formations 
containing  geothermal  or  other  resources 
which  may  be  penetrated. 
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(j)  Only  water  wells  that  have  good  recharge 
should  be  used  as  a  source  of  water  Tor 
drilling  rigs. 

(k)  Casing  which  is  set  through  the  fresh 
water  zones  and  cemented  could  be  left 
in  place.  If  such  casing  is  removed, 
the  holes  could  be  properly  plugged  with 
cement  to  protect  the  fresh  water  zones. 

(1)  Fresh  water  zones  in  the  subsurface 
could  be  protected  by  running  casing  and 
cementing  off  these  zones  to  prevent 
contamination. 

Drilling  water  should  not  be  obtained 
from  surface  water  tanks  or  reservoirs. 

(m)  If  the  excess  water  produced  by  the 
geothermal  field  is  of  high  enough 
quality,  it  may  be  by  agreement  diverted 
to  other  uses  such  as  agriculture, 
livestock  or   wildlife. 

(n)  The  lessee  shall  file,  in  duplicate,  a 
detailed  water  analysis  report  for  all 
completed  geothermal  wells.  Such 
analysis  shall  include  arsenic,  boron, 
radioactive  content,  and  radioactivity 
of  the  produced  fluids. 

(o)  Return-line  discharge  should  be  water 
washed  to  remove  cuttings.  (This  is  a 
standard  condition  for  approval  of  a 
plan  of  operation  for  drilling  in  a 
known  dry  steam  field.) 

(p)  Cooling  water  may  be  obtained  by 
recycling  the  condensed  steam  or  cooled 
fluids,  eliminating  the  demand  for 
cooling  water  from  outside  sources. 
This  measure  should  be  included  in  plans 
of  production  or  otherwise  may  be 
required  as  a  condition  for  approval  of 
such  plans.  If  highly  corrosive  fluids 
are  produced  or  a  binary  heat  exchanger 
type  plant  is  employed,  however,  cooling 
water  may  be  required  from  outside 
sources. 

(q)  In  critical  water  shortage  areas,  dry 
cooling  towers  may  be  used.  If 
required,  these  may  make  the  project 
economically  infeasible  however. 
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(r)  The  lessee  shall  timely  remove  or 
dispose  of  all  waste  including  human 
waste,  trash,  refuse,  extraction  and 
processing  waste  generated  in  connection 
with  the  lessee's  operations. 

(s)  After  dismantling  of  equipment,  revere- 
tating  of  exposed  soil  will  be  required. 

(t)  Drill  pads  should  not  be  located  closer 
than  183  meters  or  200  yards  to  major 
drainage  bottoms,  lakes,  perennial 
streams,  stockwater  tanks,  reservoirs, 
and  spring. 

This  is  to  prevent  the  accidental  escape 
of    fluids  from  contaminating  the  above 


waters, 
b.   Living  Components 
(1 )  Vegetation 

Aquatic  Community 


(a)  All  vehicular  traffic  bypass  all 
springs,  seeps  and  stockwater 
facilities. 

(b)  Any  effluents  from  the  leasing  activity 
must  be  purified  of  toxic  substances 
prior  to  entry  into  the  water  courses. 

(c)  Any  removal  of  water  from  available 
sources  must  be  monitored  to  insure 
integrity  of  aquatic  habitat. 

(d)  Any  removal  of  vepetation  due  to 
powerline  right-of-ways,  roads  and  other 
activities  must  be  reclaimed. 

(e)  A  buffer  of  183  m  (200  yards)  could  be 
provided  to  protect  water  edge. 

Terrestrial  Community 

(a)  When  an  explored  or  developed  area  is  no 
longer  needed  for  geothermal  activities, 
or  immediately  following  termination  of 
the  lease,  whichever  occurs  first,  the 
operator  should,  after  removing  all 
surface  improvements,  contact  BLK  for 
concurrence  in  the  plan  for  rehabilita- 
tion of  the  site,  for  the  time  for 
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seeding  and  seed  mixture  to  be  used. 
The  authorized  ELK  official  will  be 
advised  when  the  planting  has  been 
accomplished.  If  in  the  opinion  of  the 
authorized  officer,  the  first  seeding  or 
planting  is  unsuccessful,  he  may  require 
the  lessee  or  grantee  to  make  additional 
seedings  or   plantings. 

(b)  All  areas  of  disturbance  could  be 
reclaimed  progressively  during  the 
course  of  operation. 

(c)  Slant  drilling  could  be  required  when 
environmental  conditions  require  it,  and 
when  conditions  permit. 

(d)  The  lessee/permittee  should  take  all 
reasonable  precautions  to  prevent  and 
suppress  fires. 

(e)  Plants  disturbed  by  geothermal  opera- 
tions for  which  a  demand  is  evident 
could  be  salvaged  and  made  available  for 
public  use. 

(f)  No  activity  should  be  allowed  within 
agricultural  areas. 


(2)  Animals 


(a)  The  operator  could  screen  mud  pits 
containing  additives  known  to  be  toxic 
to  wildlife. 

(b)  Noise  suppressing  mufflers  could  be 
installed  on  vents  to  minimize  the 
adverse  effect  of  operational  noise  on 
wildlife. 

(c)  No  drilling  or  other  surface  activities 
should  be  allowed  within  .8  km  (.5  mi) 
of  any  pone  or  reservoir  regularly  used 
by  waterfowl  or  shore  birds  for  nesting, 
resting,  or  feeding.  This  includes 
those  locations  where  use  is  seasonal. 

(d)  The  construction  of  electric 
distribution  lines  should  conform  to 
appropriate  raptor  stipulations  (BLf" 
Instruction  Kemorandum  No.  WO-76-il5, 
dated  January  23,  1976). 
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(e)  When  pole  lines  are  abandoned,  the 
Authorized  Officer  may  designate  the 
retention  of  certain  poles  for  raptor 
perching  and  nesting. 

(f)  Prolonged  activity  should  not  be  allowed 
within  ,H  km  (.25  mi)  of  cliffs,  ledges, 
escarpments,  rock  outcrops,  or  canyon 
walls  and  rims  suitable  for  raptor 
nesting. 

(g)  Pipelines  should  not  be  placed  across 
migration  routes  or  regular  routes 
traveled  by  antelope,  deer,  or  other 
ungulates.  Such  action  should  be 
coordinated  with  the  ELK  to  minimize 
impacts  to  the  extent  practical, 
considering  the  best  and  most  feasible 
technology  available. 

(h)  To  minimize  impacts  to  vegetation  and 
wildlife,  activities  related  to 
geothermal  exploration,  development, 
production,  and  abandonment  should  be 
confined  to  access  roads,  exploration 
lines,  rights-of-way,  drill  pads,  power 
generating  sites,  and  other  areas 
designated    for  such    activities. 

Activities  outside  these  areas  should  be 
approved  in  writing  by  BLK  prior  to  the 
start  of  activity. 

(i)  Endangered  and  threatened  plant  and 
animal  species  and  their  habitat  shall 
be  protected  from  destruction  or 
modification  in  order  to  assure  that  the 
species  are  not  further  jeopardized 
(P.L.  93-205,  and  Wildlife  Conservation 
Act  for  the  State  of  Mew  Mexico). 

(j)  To  protect  stream  quality,  no  geothermal 
activty  should  take  place  within  75  feet 
of  any  perennial  stream. 

(k)  Upon  abandonment,  all  access  roads 
should  be  closed  and  reseeded. 

(1)  No  geothermal  activity  should  take  place 
within  100  yards  of  any  prairie  dog 
town. 

(m)  No  geothermal  activity  should  take  place 
within  3/^  of  a  mile  from  the  identified 
elk  calving  area. 
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(n)  When  critical  wildlife  habitat  exists, 
no  geothermal  activity  will  be  allowed 
within  approximately  100  yards  of 
brush-covered  slopes,  within 
approximately  200  yards  of  mesa  edges, 
and  within  approximately  100  yards  of 
the  edge  of  grassy  parks. 

(o)  All  trees  and  snags  within  100  yards  of 
the  clearing  edge  will  be  left  standing. 
All  other  trees  providing  cavities  or 
being  used  for  nesting  or  perching  shall 
be  left  alone.  Trees  adjacent  to  these 
nest  or  perch  sites  will  also  be  left 
alone.  Tall  trees  near  clearings,  on 
the  clearing  edges,  or  adjacent  to  rims 
or   high  points  will  be  left  alone. 

c.  Ecological  Interrelationships 

(1)  litigating  measures  which  provide  protection 
for  soils,  vegetation,  and  animals  will 
likewise  mitigate  impacts  upon  ecological 
interrelationships. 

(2)  Special  care  should  be  taken  to  avoid  actions 
which  would  change  runoff  patterns  (i.e., 
berrns,  roads  without  culverts,  etc.)  which 
might  adversely  affect  vegetal  communities 
dependent  upon  seasonal  flooding. 

d.  Human  Interest  Values 

(1 )  Visual  Resources 

Each  proposed  project  must  meet  the  Visual 
Resource  Management  (VRK)  Class  requirements 
for  the  area  in  which  is  will  be  located. 
The  study  area  is  comprised  of  Class  III  and 
Class  IV  management  classes.  For  Class  III 
areas,  contrasts  to  the  basic  elements  (form, 
line,  color,  texture)  caused  by  management 
activity  may  be  evident  and  begin  to  attract 
attention  to  the  characteristic  landscape. 
However,  the  changes  should  remain 
subordinate  to  the  existing  characteristic 
landscape.  For  Class  IV  areas,  contrasts  may 
attract  attention  and  be  a  dominant  feature 
of  the  landscape  in  terms  of  scale;  however, 
the  change  should  repeat  the  basic  elements 
(form,  line,  color,  texture)  inherent  in  the 
characteristic  landscape. 
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During  all  geothermal  exploration  development 
and  production  phases,  the  area  should  be 
kept  free  of  debris,  trash,  and/or  other 
unsightly  items  that  would  detract  from  the 
surrounding  environment.  This  includes 
picking  up  windblown  debris  resulting  from 
exploration,  development,  or  production 
operations.  Abandoned  or  unneeded  roads 
should  be  closed  off,  reshaped  and  seeded  as 
the  need  is  determined  by  the  authorized 
officer.  Access  to  these  roads  should  be 
blocked  to  discourage  use  by  off -road 
vehicles. 

(2)  Recreation  Resources 

To  protect  scenic,  sightseeing  natural,  and 
backcountry  values,  site  specific  VRK 
contrast  ratings  will  be  conducted  to 
minimize  losses  to  the  recreation  as  well  as 
visual  resources  during  post-lease 
exploration,  development,  and  production 
phases.  Various  resources  should  be 
protected,  managed  and  interpreted  for  the 
general  public  unless  geothermal  site 
location  dictates  destruction  of  the  surface 
resource.  Interpretation  can  still  be  an 
effective  tool  to  explain  lost  resources  that 
once  were  in  the  area.  Although  in  direct 
conflict  with  natural  and  scenic  recreation 
resource  values,  CRV's,  visitor  use,  and 
increased  access  for  the  user  are  positive 
benefits  that  must  be  evaluated  according  to 
their  demand. 

(3)  Wilderness  Resources 

There  are  no  designated  wilderness  areas  in 
the  geothermal  assessment  area.  However, 
three  designated  roadless  areas  are  being 
evaluated  for  wilderness  suitability  by  the 
district  wilderness  socialist. 

The  mitigating  measures  for  the  entire 
assessment  area,  also  apply  to  the  roadless 
areas.  The  following  are  mitigating  measures 
specific  to  roadless  areas. 

Cerro  Colorado,  IJF-010-41.  This  area  con- 
tains portions  of  pending  lease  applications. 
According  to  the  specific  interim  management 
policy  and  procedure  guidelines,  the  follow- 
ing are  considered  appropriate  mitigations 
for  this  area: 
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(a)  Appropriate  exploration  activities,  for 
pre  and  post-lease  exploration,  may  be 
conducted  as  lone  as  the  activity  can  be 
terminated  and/or  the  area  left  in  a 
condition  where  the  wilderness  resource 
has  not  been  impaired  and  the  area  would 
still  qualify  for  wilderness  designa- 
tion. Mew  actions  should  not  exceed 
existing  impact  levels. 

(b)  Attempts  should  be  made  to  use  existing 
access  roads  and  trails  wherever  and 
whenever  possible. 

(c)  Facilities  should  not  be  visible  fror 
major  travel  routes. 

Lagunitas,  N'K-010-42.  Since  no  geothermal 
lease  applications  fall  within  this  area,  it 
is  reconj^ended  that  this  area  be  excluded 
from  any  geothermal  activities  (except  pre- 
lease  exploration)  until  further  wilderness 
evaluation  is  done  to  determine  its 
suitability. 

Frijoles,  NK-010-43.  Since  no  geothermal 
lease  application  fall  within  this  area,  it 
is  recommended  that  this  area  be  excluded 
frorr  any  geothermal  activities  (except  pre- 
lease  exploration)  until  further  wilderness 
evaluation  is  done  to  determine  its 
suitability. 

[■'igating  Measures  for  Visual  Resources  and 
Recreation 

(a)  Each  proposed  project  must  meet  the 
Visual  Resource  Management  Class 
requirements  for  the  area  in  which  it 
will  be  located. 

(b)  Key  management  -roads  identified  by  the 
ELM  should  not  be  reclaimed,  but  main- 
tained for  access  and  use  by  the  general 
public  for   recreation  needs. 

(c)  Attempts  should  be  made  to  use  existing 
access  roads  wherever  and  whenever 
possible. 

(d)  Roadway  width  should  be  kept  to  a 
minimum.  Roadway  width  should  not 
exceed  fourteen  (14)  feet. 
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(e)  If  two  way  travel  is  required,  provide 
turnouts  instead  of   a  two  lane  road. 

(f)  If  a  well  is  not  successful,  the 
roads(s)  should  be  rehabilitated,  i.e., 
replace  fill,  slope,  and  plant  native 
plants  to  reduce  impacts  (for  example, 
shortgrass) . 

(g)  If  a  well  is  not  successful,  the  drill 
pad  should  be  rehabilitated,  i.e., 
replace  fill  and  plant  native  plants 
(shortgrass)  to  reduce  impacts. 

(h)  Since  new  roads  will  have  the  most 
impact  on  changes  to  the  natural  lines 
of  vegetative  cover,  attempts  should  be 
made  to  locate  them  where  they  will  not 
be  visible  from  major  travel  routes. 
Roads  may  be  located  and  constructed  in 
such  a  manner  that  the  native  trees  will 
screen  the  view. 

(i)  If  possible,  locate  facilities  where 
they  will  not  be  visible  from  major 
travel  routes. 

(j)  Paint  all  man-made  features  to  blend 
with  the  natural  colors. 

(k)  Appropriate  paint  colors  for  the  assess- 
ment area  are  "pinyon- juniper  green," 
"sagebrush  gray-green"  and  "badlands 
brown . " 

(1)  Paint  color  should  be  darker  than 
surrounding  natural  colors.  This  will 
compensate  for   textural  differences. 

(m)  Measures  designed  to  turn  features  such 
as  water  ponds  and  key  access  roads  to 
recreational  advantage  should  be  added 
to  the  provisions  of  the  geotherrnal 
permits  or   leases. 

(n)  Adequate  posting  of  all  hazards  on  the 
road  networks  should  be  instituted  to 
insure  the  safety  and  protection  of 
travelers  on  nearby  roads  where  vapor 
clouds  may  occur  and  obstruct  clear 
vision. 
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(H)     Socio-cultural  Interest 

(a)  Appropriate  care  should  be  taken  to 
protect  all  improvements,  whether  they 
belong  to  BLK  or   to  private  landowners. 

(b)  A  continuous  monitoring  of  exploration 
and  development  operations  should  be 
maintained  to  provide  advance  notice  of 
any  possible  changes  to  surface  hot 
springs.  The  Area  Geothem.al  Supervisor 
(USGS)  should  complete  an  evaluation  of 
exploration  and  development  data  as  it 
is  received  in  order  to  determine  the 
likelihood  and  the  significance  of 
impacts  to  the  hot  springs  in  the  area. 

(c)  It  is  suggested  that  measures  to  reduce 
impacts  to  regulatory  structures  be 
arranged  between  the  developing  company 
and  the  community  to  be  impacted  as  the 
need  arises. 

(d)  The  permittee/lessee,  his  contractors, 
sub-contractors,  and  employees  should  be 
required  to  comply  with  all  requirements 
for  geothermal  operations  and  activities 
on  ELIv'  lands  in  conducting  geothermal 
operations  and  activities  on  lands  with 
private  surface,  Federal  minerals 
ownership. 

(e)  The  permittee/lessee  should  submit  a 
copy  of  his  Plan  of  Exploration  or  Plan 
of  Operations,  as  applicable,  to  the 
surface  owner  of  the  land  through  the 
Authorized  Officer  of  the  BLK  at  least 
30  days  in  advance  of  beginning  any 
activities  on  the  land. 

(f)  The  Authorized  Officer  and/or  the  Area 
Geothermal  Supervisor  should  coordinate 
all  plans  and  proposed  lessee  operations 
with  the  surface  landowner  to  guarantee 
that  operations  do  not  conflict  unduly 
or  interfere  with  his  use  of  the 
surface. 

(g)  The  Authorized  Officer  and/or  the  Area 
Geothermal  Supervisor  should  coordinate 
with  the  surface  landowner  all  changes 
previously  approved  plans  before  any 
field  operations  or  activities 
recommence. 
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(5)  Cultural  Resources 

In  cases  of  federal  actions  which  entail 
potential  terrain  disturbance,  the  procedures 
promulgated  in  36  CFR  800  will  be  followed. 
The  process  involves  identification  and  deter- 
mination of  effect  upon  and  significance  of 
cultural  resources.  As  part  of  the  process, 
a  determination  is  made  on  a  site  specific, 
individual  basis  on  the  eligibility  of 
affected  sites  for  nomination  to  the  National 
Register  of  Historic  Places.  It  is  then 
agreed  between  the  BLK  and  the  State  Historic 
Preservation  Officer  (SHPO)  (on  behalf  of  the 
National  Advisory  Council  for  Historic  Preser- 
vation) whether  the  anticipated  impact  will 
be  adverse  or  not.  If  it  is  found  to  be 
aaverse,  a  means  of  mitigation  of  that  effect 
is  agreed  upon. 

It  is  the  purpose  of  the  36  CFR  800  procedure 
that  no  direct,  adverse  impact  be  suffered  by 
a  significant  cultural  resource. 

The  most  effective  means  of  reducing  the 

necessity  for  mitigating  measures  is  to  avoid 

cultural  resources  through  all  phases  of 

leasing.  It  is  BLf'  policy  to  avoid  cultural 

resources  on   the   grounds   that   cultural 

resources  are   unique   and   non-renewable 

resources  representing  the  national  heritage. 
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3.   Alternatives 

a.  The  first  alternative  proposed  in  the  "Description 
of  the  Proposed  Action  and  Alternatives"  section 
is  to  limit  geotherrnal  leasing  to  lands  for  which 
all  values  can  be  successfully  protected  through 
special  environmental  protection  stipulations;  and 
to  delay  the  leasing  of  those  lands  having  values 
which  may  not  be  easily  protected  through  these 
stipulations  until  further  resource  information 
has  been  gathered. 

Special  environmental  protection  stipulations 
which  would  successfully  protect  all  but  the  most 
sensitive  lands  could  be  attached  to  leases.  A 
stipulation  of  "no  surface  occupancy"  would 
eliminate  impacts  to  the  most  sensitive  surface 
values.  With  appropriate  stipulations  attached, 
most  lands  in  the  assessment  area  could  be  leased 
without  serious  residual  impacts  to  the 
environment. 

Lands  for  which  "no  surface  occupancy"  is  stip- 
ulated could  still  be  developed  through  the  use  of 
slant  drilling  techniques.  These  techniques  allow 
a  driller  to  reach  resources  up  to  1.6  km  (1  mi) 
away  from  his  rig  without  disturbing  the  surface 
directly  above  the  resource.  This  will  allow 
development  of  all  but  a  small  amount  of  acreage 
in  the  assessment  area.  Acreage  requiring  "no 
surface  occupancy"  stipulations  for  adequate 
environmental  protection  which  cannot  be  reached 
with  today's  technology  should  be  withheld  from 
leasing  until  technological  advances  make 
development  feasible  or  until  the  reasons  for 
withholding  leasing  are  no  longer  appropriate. 

b.  The  second  alternative  is  to  lease  only  those 
areas  for  which  complete  resource  information  has 
been  gathered. 

A  delay  of  this  type  would  impede  collection  of 
the  geological  and  technological  information 
needed  to  develop  geotherrnal  resources  as  a  cheap 
and  efficient  energy  source.  It  could  delay 
development  of  these  resources  for  years.  A  delay 
of  this  kind  would  be  inconsistent  with  the 
national  policy  to  develop  new  energy  sources. 

c.  The  third  alternative  is  to  refrain  from  leasing 
any  of   the  area. 
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There  would,  of  course,  be  no  impacts  to  the 
physical  environment  through  this  alternative. 
However,  to  decline  to  lease  would  not  be  in  the 
best  interest  of  the  nation  and  would  be  contrary 
to  policy  promulgated  by  the  Steam  Act  of  1970. 

None  of  the  alternatives  provide  for  Federal 
protection  of  values  on  private  lands  with 
privately  owned  minerals.  Protective  measures  may 
be  required  by  private  citizens  or  by  State  or 
local  governments. 

H.       Recommendations  for  litigation 
a.   General  Recommendations 

(1)  General  stipulations  covering  such  topics  as 
prevention  of  air  and  water  pollution,  noise 
abatement,  aesthetic  considerations,  etc., 
are  discussed  in  the  Geothermal  Regulations 
and  GRO  Orders  1-4,  6  and  7. 

(2)  It  is  recommended  that  all  of  the  "Possible 
Mitigating  Measures"  be  used  as  stipulations, 
where  appropriate,  in  all  "Notices  of  Intent" 
and  leases  except  as  modified  by  mutual 
agreement  of  the  lessee,  the  Supervisor,  and 
the  Authorized  Officer. 

(3)  It  is  recommended  that  areas  particularly 
sensitive  to  surface  disturbance  be  leased 
with  no  surface  occupancy.  These  include 
environmentally  sensitive  lands  and  lands  for 
which  the  current  or  previously  planned  sur- 
face use  is  not  compatible  with  geothermal 
operations. 

(4)  It  is  recommended  that  sensitive  lands  which 
cannot  be  reached  within  these  constraints 
with  today's  limited  technology  be  withheld 
from  leasing  at  this  time.  These  areas  could 
be  leased  at  a  later  date  when  technological 
advances  ensure  the  protection  of  these 
lands. 

(5)  State  and  local  governments  and  private  land- 
owners may  wish  to  develop  similar  measures 
or  incorporate  the  mitigating  measures 
recommended  in  this  section  into  their 
respective  leases  for  geothermal  resource 
development. 
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b.   Specific  Leasing  Recommendations 

Land  which  should  be  leased  with  no  surface 
occupancy,  not  leased  at  all,  and  lands  carrying 
other  stipulations  are  listed  in  this  section. 
Legal  descriptions  of  these  lands  will  be  given 
when  convenient  and  reference  made  to  their 
location  in  figures  presented  in  Chapter  II  (Des- 
cription of   the  Existing  Environment). 

(1)  An  area  designated  as  closed  by  the  Forest 
Service  (figure  12)  just  west  of  La  Madera, 
because  of  severe  erosion  hazard.  This  land 
may  be  leased  with  no  surface  occupancy  for 
geothermal  activities.  The  land  is  described 
as  follows: 

T.  25  N.,  R.  8  E. ,  NMPM 


Sec. 

21 

S-1/2 

SE-1/4 

Sec. 

22 

•  S-1/2 

Sec. 

24 

W-1/2 

Sec. 

25: 

W-1/2 

Sec. 

28 

E-1/2 

Sec.  23,  26  and  27:  All 

(2)  Any  of  the  areas  designated  as  critical  or 
moderate  erosion  hazard  in  figure  12  will  be 
leased  with  special  stipulations.  These 
stipulations  will  be  taken  from  the  "Possible 
Mitigating  Measures"  section  (Chapter  III, 
A.,  2.,  a.  sections  (2),  (3)  and  (4))  and 
imposed  on  the  site  specific  EAR's  which 
would  address  any  surface  disturbance.  The 
legal  description  of  these  lands  will  not  be 
attempted  here  but  their  general  location  can 
be  seen  in  figure  12.  Determination  as  to 
whether  lease  applications  fall  into  this 
category  will  be  made  before  a  lease  is 
granted  by  the  DLM. 

(3)  Any  area  adjacent  to  existing  surface  hot 
springs  will  be  leased  with  specific 
stipulations  to  protect  their  integrity.  Of 
particular  concern  are  the  hot  springs  which 
support  the  Ojo  Caliente  Mineral  Springs  Co. 
(resort  spa)  located  in: 

T.  24  N.,  R.  8  E.,  NMPM 
Sec.  24:  NK-1/4 

(4)  Any  surface  activity  in  the  vicinity  of  the 
canyon  of  the  Rio  Grande  east  of  Ernbudo  will 
require  inventory  and  clearance  from  a  BLM 
range  conservationist  to  protect  the  habitat 
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for  the  threatened  plant  species  Astragalus 
uniceus  var.  Gertrudis.  This  area  will  not 
e  described  but  is  shown  in  figure  13  (lower 

SE  corner  of  the  existing  vegetation  map). 


I 


(5)  A  no  surface  occupancy  stipulation  will  be 
imposed  on  leases  near  the  elk  calving  in  the 
vicinity  of  Vascal  del  Paco  Spring  (figure 
14,  extreme  northwest  corner  of  map).  This 
area  is  approximately  described  as  follows: 

T.  25  N.,  R.  7  E.  ,  NMPM 
Sec.  1:  W-1/2 
T.  25  N.,  R.  8  E. ,  NKPN 
Sec.  6  and  5:  All 

(6)  Designated  roadless  area,  Cerro  Colorado, 
(NN.-010-41,  figure  15)  will  be  leased  with 
stipulations  imposed  by  interim  management 
policy  set  forth  by  the  RLF  (included  in 
Instruction  Memorandum  No.  NKSO-78-45). 
Eecause  of  the  high  impact  on  the  perimeter 
of  this  area  from  previous  mineral  activity 
and  its  small  size,  this  area  will  probably 
not  pass  the  second  wilderness  evaluation.  A 
legal  description  of  this  land  is  as  follows: 


T.   24  1 

i.t    R.   8  E.  ,   IWPM 

Sec.    1 

W-1/2 

Sec.    3 

:      All  except  NW-1/4  NW-1/4 

Sec.    4 

SE-1/4 

Sec.   8. 

E-1/2  E-1/2 

Sec.   1; 

?:     W-1/2  and  W-1/2  E-1/2 

Sec.   r 

J:      N-1/2  NW-1/4  and  NE-1/4   NW-1/4 

Sec.   2' 

I:      NE-1/4 

Sec.   2c 

?:      All  except  SW-1/4  SW-1/4 

Sec.   2; 

]:     W-1/2  and  W-1/2  NE-1/4 

Sec.   9 

,    1C,   aa,    14,    15:     All 

(7)  Designated  roadless  area,  Lafunitas, 
(NK-010-42,  figure  15)  will  be  delayed  from 
leasing  until  the  second  phase  of  wilderness 
evaluation  is  completed.  This  delay  does  not 
imply  that  leasing  will  be  precluded  nor  does 
it  curtail  pre-lease  exploration  operations. 
A  delay  leasing  policy  would  allow  more  time 
for  expanding  the  resource  data  base  and  alle- 
viate the  interim  roadless  classfication 
problem. 

If  pre-lease  exploration  operations  indicate 
good  geothermal  potential  in  the  area,  this 
recommendation  could  be  changed  and  the  area 
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leased  in  accordance  with  the  interirr,  manage- 
ment policy.  A  legal  description  follows: 

T.  23  N.,  R.  7  E. ,  NMPK 

Sec.  13:  All  except  N-1/2  MW-1/4 

Sec.  14:  S-1/2  N-1/2  and  S-1/2 

Sec.  23,  24,  25,  26,  35:  All 

T.  23  H.,  B.  8  E. ,  NMPM 

Sec.  7:  S-1/2 

Sec.  8:  SW-1/4 

Sec.  29:  NV-1/4,  WW- 1/4  NE-1/J4, 

NW-1/4  SW-1/4 
Sec.  31:  N-1/2 
Sec.  17,  18,  19,  20,  3C:  All 

(8)  Designated  roadless  area,  Frijoles, 
(NK-010-43,  figure  15)  will  also  be  delayed 
frorr  leasing  until  the  second  phase  of 
wilderness  evaluation  is  completed.  A  legal 
description  follows: 

T.  23  i:.,  R  8  E.  ,  NKPt' 

Sec.  25:  E-1/2,  SE-1/4  NW-1/4,  and 

E-1/2  SW-1/4 
Sec.  24:  E-1/2 
T.  23  N.,  R.  9  E.  ,  NfW; 
Sec.  23:  N-1/2,  NV-1/4  SW-1/4 
Sec.  24:  N-1/2  NW-1/4,  SW-1/4  NW-1/4,  and 

N-1/2  SW-1/4 
Sec.  27:  NW-1/4,  N-1/2  NE-1/4,  and 

W-1/2  SW-1/4 
Sec.  13,  14,  15,  19,  20,  21,  22,  28,  29, 

30,  31,  33:  All 
T.  23  N.,  R.  10  E. ,  NKPM 
Sec.  6:  SE-1/4,  S-1/2  SW-1/4 
Sec.  7,  18:  All 

(8)  All  sites  identified  in  Table  44  as  known 
cultural  resources  sites  are  excluded  fron 
surface  disturbances.  Prior  to  any  terrain 
disturbing  activity,  a  cultural  resource 
inventory  must  be  completed  and  36  CFR  800 
procedures  satisfied. 

c.   Other  Recommendations 

( 1 )  As  the  EAR  for  each  proposed  surface 
disturbing  project  is  prepared,  a  deter- 
mination of  site-specific  impacts  and  the 
development  of  specialized  mitigating 
measures  shall  be  accomplished.  The  possible 
mitigating  measures  listed  in  this  EAR/TE, 
the  Stearr  Act,  and  GRO  Orders  will  form  the 
basis  for       development   of   site-specific 
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mitigating   measures.     Lease   forms   also 
contain  stipulations. 

(2)  In  the  event  that  any  geothermal  prospect 
appears  ready  to  proceed  into  the  development 
phase  it  is  recommended  that  the  lessee 
submit  a  complete  proposal  and  an  EIS  be 
prepared  to  evaluate  all  environmental 
impacts  on  a  site  specific  basis. 

Residual  Impacts 

Residual  impacts  includes  lasting  impacts  which  could 
not  be  or  were  not  successfully  mitigated  during  the 
geothermal  program.  Possible  residual  impacts  to  both 
non-living  and  living  components  of  the  environment 
must  be  considered,  as  well  as  lasting  impacts  of 
sociocultural  importance. 

Residual  impacts  to  air  should  be  nonexistent.  Carbon 
monoxide,  dust,  and  other  forms  of  pollution  related  to 
man's  activities  will  decrease  as  man's  intensive 
activities  in  the  area  are  reduced.  Proper  control  of 
toxic  geothermal  wastes  should  eliminate  any  long-term 
effects  of   the  program. 

There  should  be  no  residual  impacts  on  water  quality  if 
proper  care  is  taken  to  prevent  water  pollution  or 
contamination.  Consumptive  year  round  water  use  could 
affect  the  water  supply.  The  need  for  water  for 
geothermally  produced  electricity  in  this  area  has  not 
been  determined.  If  full  scale  production  takes  place, 
and  is  dependent  upon  present  sources  of  water,  these 
sources  could  possibly  be  seriously  impaired. 

Residual  impacts  to  surface  hot  springs  could  occur. 
However,  currently  available  information  on  geothermal 
reservoirs  is  inadequate  to  determine  whether  there 
will  be  any  significant  impacts  to  surface  hot  springs. 

There  need  be  no  long-term  residual  impacts  on  soils  in 
the  area.  Careful  management  should  eliminate  any 
problems  with  accelerated  erosion  or  toxic  residues. 
The  withdrawal  of  thermal  waters  from  the  geothermal 
reservoirs  might  allow  localized  subsidence  of  the 
overlying  strata,  creating  a  lasting  impact  to  the 
topography.  In  addition,  intensive  use  of  a  geothermal 
resource  could  deplete  the  resource  to  the  point  where 
it  would  take  years  to  recover. 

If  the  non-living  environment  is  properly  protected, 
there  should  be  only  low  residual  impacts  to  the  living 
environment.  Areas  which  have  been  cleared  of  vegeta- 
tion will  revegetate,  whether  naturally  or   with  man's 
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help.  Animals  will  slowly  return  to  live  in  these 
areas  as  evidence  of  prior  disturbance  decreases. 
Special  care  to  protect  threatened  and  endangered 
species  of  plants  and  animals  during  the  program  should 
eliminate  any  serious  residual  impacts  to  species  which 
might  find  recovery  difficult.  Residual  impacts  to 
living  components  of  the  environment  should  be 
relatively  short-term  impacts,  since  plants  and  animals 
are  a  renewable  resource.  Some  features,  such  as 
abandoned  water  ponds,  could  have  a  permanent 
beneficial  effect  on  living  components. 

Euildings,  homes,  roads,  or  other  facilities  left 
behind  as  a  result  of  geothermal  activity  will  degrade 
primitive  and  scenic  values.  They  may  enhance  some 
forms  of  recreation  such  as  ORV  use  opportunities  which 
would  be  enhanced  by  various  access  rights-of-way  and 
pipeline  roads.  Abandoned  facilities  could  become  an 
attraction  to  people  who  are  interested  in  historic 
ghost  towns  and  abandoned  mining  camps.  There  may  also 
be  a  permanent  loss  of  currently  existing 
archaeological  and  historical  values  as  a  result  of 
increased  human  activity  during  the  geothermal  program. 

Communities  in  the  area  would  feel  economic  stress  from 
the  loss  of  jobs  and  tax-base  during  close-out. 
Regulatory  structure  would  suffer  as  well,  since  both 
the  need  for  regulatory  mechanisms  and  the  method  of 
their  support  is  based  on  the  size  of  the  taxable 
population.  Fortunately  human  communities  can  adjust 
to  and  recover  from  impacts  of  this  nature,  just  as 
other  living  components  do.  The  residual  impacts  to 
social  welfare  could  be  serious  on  a  local  basis,  but 
will  create  relatively  short-term  problems. 

F*  Relationship  Between  Short-Term  Use  and  Long-Term 
Productivity  (After  USCI "Final  Environmental  Statement  for 
the  Geothermal  Leasing  Pro^rav   1973) 

The  leasing  of  lands  for  geothermal  resource  development 
involves  the  commitment  of  a  portion  of  the  geothermal  heat, 
water,  and  related  land  areas  and  resources  of  the  sites 
involved.  It  is  particularly  significant  to  recognize  that 
the  geothermal  heat  is  a  wasting  resource  that,  otherwise, 
would  be  dissipated  ower  time  from  the  surface  of  the  earth 
to  the  atmosphere  with  little  or  no  identifiable  benefit. 
By  contrast,  development  of  this  resource  in  an  environ- 
mentally acceptable  manner,  can  have  substantial  benefit  by 
affording  a  relatively  clean  power  generating  energy  source. 

The  exploration  and  testing  phases  of  geothermal  leasing  are 
designed  to  determine  the  nature  and  extent  of  geothermal 
resources.  Generally,  the  active  portion  of  this  phase  is 
of   short  duration,  sometimes  extending  only  ower   a  period  of 
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days,  months  or,  at  most,  a  few  years.  It  may  be  intensive 
and  continuous  for  short  periods  or  periodic  over  several 
years.  Where  such  exploration  proves  unsuccessful  there 
would  not  be  subsequent  use  of  the  lands  for  development  and 
production  of  geothermal  resources.  Under  such  conditions, 
leases  would  terminate  at  the  end  of  the  10-year  primary 
term.  However,  in  many  instances  such  leases  would  be 
relinquished  by  the  lessee  at  an  earlier  date  to  avoid 
additional  lease  payment  costs.  Exploration  and  lease 
provisions  require  that  lands  disturbed  by  unsuccessful 
exploration  will  have  to  be  restored  as  nearly  as  possible 
to  their  original  condition  upon  termination  of  these  acti- 
vities. Such  restoration  would  include  measures  such  as 
grading,  installing  proper  drainage,  soil  stabilization,  re- 
vegetation,  removal  of  all  equipment  and  supplies,  proper  re- 
moval or  disposal  of  all  wastes,  filling  in  of  holding 
ponds,  etc.  Except  for  scars  from  levelling  of  drilling 
sites,  roads  or  other  major  earth  movement,  the  areas  should 
return  to  natural  conditions  in  a  short  time.  Changes  in 
vegetative  cover  may  result,  depending  upon  whether  native 
or  non-native  plants  are  used.  In  some  instances,  such 
changes  could  be  beneficial  for  wildlife.  In  a  few  years, 
native  vegetation  may  retake  the  area  in  some  biomes.  In 
the  desert  biome,  aesthetic  and  vegetative  impacts  may  last 
over  a  long  period  of  years  due  to  slow  natural  recovery 
factors. 

Where  exploration  discloses  the  existence  of  economically 
attractive  geothermal  resources,  the  development  and 
production  of  such  resources  for  electric  power  generation, 
and  possibly  water  and  mineral  by-products,  could  be 
expected  to  occur.  Timing  of  such  development  would  depend 
upon  electric  power  markets,  power  transmission  systems,  and 
construction  schedules.  Once  production  begins,  the 
geothermal  resource  would  be  withdrawn  at  a  rate  greater 
than  the  natural  replenishment  rate.  Over  a  period  of  years 
(perhaps  20  to  50  years,  depending  upon  the  nature  of  the 
resource  province)  production  capacity  would  be  depleted  to 
the  point  where  further  operation  would  not  be  economically 
feasible.  When  the  reservoir  is  no  longer  capable  of 
sustaining  the  geothermal  operation,  the  leases  would 
terminate,  the  facilities  would  be  dismantled,  and  the  land 
would  be  restored,  insofar  as  practicable,  to  its  original 
condition.  Kost  of  the  area  involved  in  the  operation  would 
have  become  well  stablilized  except  for  the  actual  areas 
used  for  the  generation  facilities,  roads,  or  other 
structures  or  facilities.  Removal  of  improvements  would 
result  in  some  disturbance,  particularly  in  well  and  steam 
pipeline  areas,  but  such  disturbance  would  be  of  a  temporary 
nature  and  subject  to  appropriate  restoration.  Unless  the 
land  areas  occupied  by  production  facilities  were  to  be  used 
for  some  subsequent  and  nonrelated  purpose,  they  would  be 
properly  graded,  drained,  stabilized,  and  revegetated  so 
that  they  would  again  become  a  part  of  the  natural 
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environment.  Relatively  large  areas  of  level  land  would 
remain,  such  as  the  power  generator  site.  Cuts  and  fills 
for  roads,  steam  pipeline  routes,  likewise  would  remain 
visible.  However,  the  combination  of  restoration  and 
natural  setting  with  only  contour  change  as  evidence  of 
prior  uses.  The  lands  would  return  to  their  former 
productivity  or  they  would  be  available  for  other 
appropriate  uses. 

C-  Irreversible  and  Irretrievable  Commitments  of  Resources 
TXfter  USd,  Final  Environmental  Statement  for  the 
Geothermal  Leasing  Program,  1973) 

The  principal  commitment  of  resources  would  be  the  depletion 
of  thermal  energy  and  water  from  the  geothermal  reservoir. 
Both  of  these  resources  are  renewable  but  not  within  the 
life  span  of  a  specific  project.  Once  they  were  depleted  to 
the  point  where  economic  production  could  not  continue, 
production  would  stop;  facilities  would  be  removed,  and  the 
area  would  be  restored  to  as  nearly  a  natural  state  as  is 
practicable.  The  associated  water  produced  by  the  operation 
could  be  of  significant  value  if  it  were  of  sufficiently 
good  quality,  either  naturally  or  by  desalination,  to  be 
used  for   other  purposes. 

Compaction  and  resulting  land  subsidence  that  may  result 
from  the  removal  of  geothermal  fluids  could  have  irreparable 
consequences.  An  equivalent  amount  of  water  storage  would 
be  lost.  In  developed  areas,  substantial  adjustments  might 
be  required  to  compensate  for  such  subsidence  (agricultural 
lands,  irrigation  canals,  and  highway  drainage).  If  seismic 
action  should  result  from  fluid  withdrawal  or  reinjection, 
there  could  be  considerable  damage,  depending  upon  the 
severity  of   such  action. 

Some  on  site  or  related  ecological  features  such  as  plant 
life,  wildlife,  and  aesthetics  could  be  altered.  Cuts  and 
fills  for  plant  sites,  production  wells,  and  roads  could 
leave  landscape  scars.  In  some  instances,  roads  might  be 
retained  as  permanent  access  route  to  facilitate  other  land 
uses.  The  extent  of  such  alterations  would  depend  upon  the 
individual  site  and  the  nature  of  development. 

Dedication  of  the  land  surface  to  industrial  uses, 
generally,  would  result  in  land  areas  being  used  for  wells, 
associated  surface  facilities,  powerplants,  roads,  and 
transmission  lines.  While  not  of  a  permanent  nature,  such 
uses  would  represent  a  commitment  for  a  period  of  25  to  50 
years.  This  is  a  relatively  long  period  in  terms  of  human 
lifetimes  and  related  alternative  uses  of  these  lands  and 
their  other  resources.  Human  energy,  money,  and 
construction  materials  are  other  resources  irretrievably 
committed  in  the  development  of  geothermal  steam.  However, 
to  the  extent  that  these  resources  represent  a  commitment  to 
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increased  power  generating  capacity  to  meet  regional  or 
national  needs,  their  consumption  would  be  necessary, 
regardless  of  the  technology  used  in  the  generating  process. 
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IV.   PUBLIC  INTEREST 

A.   Persons,  Groups  and  Government  Agencies  Consulted 

Approximately  one  half  of  the  Ojo  Caliente  Geothermal 
Leasing  area  is  under  the  surface  management  of  the  U.S. 
Forest  Service.  The  Forest  Service  supplied  the  BLM  with 
existinc  environment  data  in  the  following  areas:  soils, 
water  resources,  vegetation,  animals,  and  human  interest 
values.  A  preliminary  draft  of  the  document  was  then 
reviewed  by  a  Forest  Service  specialist  and  satisfied  their 
requirements. 

Government  agencies  consulted  for  input  into  the  EAR/TE 
included:  U.S.  Fish  and  Wildlife  Service  concerning 
threatened  and  endangered  species;  U.S.  Geological  Survey 
concerning  water  resources  and  geologic  hazards.  The  input 
fror.    these  agencies  has  been  incorporated  into  the  EAR/TE. 

A  letter  and  news  release  was  issued  on  February  22,  1978  to 
interested  parties  and  media  informing  people  of  the 
preparation  of  the  EAR/TE  and  inviting  comments  to  be 
incorporated  in  the  draft  document. 

b.   Intensity  of   Public  Interest 

Prior  to  the  draft  availability,  the  news  release  and  letter 
prompted  inquiry  from  several  groups  and  persons  in  the 
area.  This  section  will  summarize  the  public  interst  to 
date  and  should  not  be  regarded  as  complete  in  this  form. 
Most  requests  were  for  draft  documents  and  further 
information.  Letters  or  calls  were  received  from  the 
following: 

Alan  Antweil 

Albuquerque  Gem  and  Minerals  Club 

Anadarko  Production  Company 

Arizona  Electric  Power  Cooperative,  Inc. 

Atlantic  Richfield  Company 

Bureau  of   Indian  Affairs 

Center  for   Anthropological  Studies 

Community  Action  Program 

Earth  Power  Corporation 

Agency  for   Conservation  of  Archaeology,  Eastern  New  Mexico 

University 
Environmental  Improvement  Agency 
Geotherrnex 

New  Mexico  Vv'ilderness  Society 
New  Mexico  State  Planning  Office 

North  Central  New  Mexico  Economic  Development  District 
Oil  Development  of   Texas 
Ojo  Caliente  Mineral  Springs  Hotel 
Plains  Electric 
David  Remley 
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Sohio  Petroleum  Company 

Soil  Conservation  Service 

Sun  Oil  Company,  Inc. 

Trout  Unlimited 

U.S.  Bureau  of   Mines 

Union  Oil  Company 

Heritage  Conservation  and  Recreation  Service 

New  Mexico  Cattle  Growers  Association 

Joan  A.  Lowery 
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V.   SUMMARY  CONCLUSIONS 

Low  or  negligible  residual  impacts  to  all  components  of  the 
environment  may  be  expected  if  all  appropriate  mitigating 
measures  are  taken.  The  quantitative  and  physical  limits  of 
impacts  incurred  by  production  must  be  determined  at  that  time. 
In  particular,  an  interpretation  of  data  collected  during 
exploration  will  be  necessary  for  evaluation  of  the  effects  of 
production  on  potable  water,  surface  hot  springs,  and  the 
geothermal  resource  of   the  area. 

If  no  program  develops,  the  exploration  will  have  created  minor, 
short-term  impacts  (beneficial  and  adverse),  and  will  not  affect 
the  long-term  productivity  of  the  land. 

If  a  program,  does  develop,  the  short-term  use  or  geothermal 
resources  should  have  great  beneficial  impacts.  The  adverse 
impacts  should  be  minimized  by  proper  use  of  mitigating  measures 
and  careful  control  procedures.  Due  care  during  production 
should  reduce  residual  impacts  to  a  great  degree.  The  program 
need  have  no  significant  effects  on  the  long-term  productivity  of 
the  land. 

Irreversible  and  irretrievable  commitment  of  resources  will 
probably  include  the  loss  of  historic  and  archaeological  values. 
Carelessness  could  result  in  the  loss  of  endangered  flora  and 
fauna.  In  addition,  the  geothermal  resource  could  be 
irretrievably  committed  if  it  is  found  to  be  non-rechargeable. 
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air  pollution:  the  presence  of  contaminants  in  the  air  in  concentra- 
tions that  prevent  the  normal  dispervice  ability  of  the  air  and 
that  interfere  directly  or  indirectly  with  man's  health,  safety, 
comfort,  or  the  full  use  and  enjoyment  of  his  property. 

allotment:  an  area  designated  for  the  use  of  a  prescribed  number  and 
kind  of  livestock  under  one  plan  of  management. 

allotment  management  plan  (AMP):  an  allotment  with  an  implemented 
grazing  plan  conducted  in  order  to  reach  specific  management 
objectives. 

andesite:  volcanic  rock  rich  in  the  mineral  plagioclase. 

animal  unit:  considered  to  be  one  mature  (1,000  pound)  cow  or  the  eq- 
uivalent based  upon  average  daily  forage  consumption  of  26  pounds 
of  matter  per  day. 

animal  unit  month  (AUM) :  the  amount  of  feed  or  forage  required  by  an 
animal -unit  for  one  month. 

annual  vegetation:  a  plant  that  completes  its  life  cycle  and  dies  in 
one  year  or  less. 

arroyo:  water  carved  gully  or  channel;  dry  wash,  ravine. 

aquatic  animal:  living  wholly  or  chiefly  in  or  on  water  and  depending 
on  water  for  their  major  life  functions. 

basalts:  dark,  fine-grained  extrusive  rock,  generally  volcanic. 

benches:  area  of  level  or  gently  sloping  land  with  steep  slopes  above 
and  below  formed  by  differential  erosion  of  soils  and  rocks  of 
varying  resistance. 

bonus  bid:  a  lump  sum  paid  to  the  U.S.  by  the  successful  bidder  for 
a  mineral  lease,  such  payment  being  in  addition  to  the  rents  and 
royalties  specified  in  the  lease. 

bosque:  dense  growth  of  trees  and  underbrush,  generally,  on  the  flood 
plain  or  adjacent  to  a  stream  or  body  of  water. 

breaks:  irregular  piece  of  ground.  A  deep  valley,  ravine  or  drainage. 
A  line  of  ridges  and  associated  spurs  and  small  valleys  at  a 
mesa's  edge  or  a  river's  head. 

caldera:  a  large  volcanic  crater  resulting  from  the  collapse  of  a 
cylindrical  block,  usually  1  to  10  miles  (1.6  to  16  km)  in 
diameter. 
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capillary  water  (obsolete):  the  water  held  in  the  "capillary"  or 
small  pores  of  a  soil,  usually  with  soil  water  pressure  greater 
than  60  centimeters  of  water. 

cation:  an  ion  that  moves  or  would  move  toward  a  cathode,  synonymous 
with  positive  ion. 

cenozoic:  the  latest  of  the  four  eras  into  which  geologic  time  is 
divided,  about  65  million  years  ago  to  present. 

coliform:  a  group  of  bacteria  used  as  an  indicator  of  sanitary  quality 
in  water.  The  total  coliform  group  is  an  indicator  of  sanitary 
significance,  because  the  organisms  are  normally  present  in  large 
numbers  in  the  intestinal  tracts  of  humans  and  other  warm-blooded 
animals. 

color:  the  property  of  reflecting  light  of  a  particular  wave  length 
that  enables  the  eye  to  differentiate  otherwise  unidentifiable 
objects. 

contrast:  the  effect  of  a  striking  difference  in  the  form,  line, 
color,  or  texture  of  an  area  being  viewed. 

contrast  rating:  a  method  of  determining  the  extent  of  visual  impact 
for  an  existing  or  proposed  activity  that  will  modify  and  land- 
scape feature. 

ecological  succession:  the  orderly  and  progressive  replacement  of 
one  community  by  another  until  a  relatively  stable  community 
occupies  the  area  (Smith,  1966). 

ecotone:  a  transition  between  two  or  more  biotic  communities. 

endangered  species:  any  species  which  is  in  danger  of  extinction 
throughout  all  or  a  significant  portion  of  its  range. 

en  echelon:  in  steplike  arrangement;  said  of  geologic  features 
that  are  in  an  overlapping  or  staggered  arrangement. 

erosion:  detachment  and  movement  of  soil  or  rock  fragments  by  water, 
wind,  ice,  or  gravity. 

escarpment:  steep  face  or  a  ridge  of  high  land;  the  escarpment  of  a 
mountain  range  is  generally  on  that  side  nearest  the  sea. 

evapotranspiration:  evaporation  water  losses  plus  transpiration  water 
losses. 

exposure:  direction  of  slope  with  respect  to  point  of  a  compass. 

faglomerate:  heterogenous  materials  in  an  alluvial  fan  that  have  been 
cemented  into  solid  rock. 
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forage:  all  browse  and  herbaceous  foods  that  are  available  to  grazing 
animals. 

forb:  any  heraceous  plant  other  than  those  in  the  grass,  sedge,  or 
rush  families. 

geo thermometer:  a  mineral  or  mineral  assemblage  whose  composition, 
structure,  and  inclusions  are  fixed  within  known  thermal  limits 
under  particular  conditions  of  pressure  and  composition,  and 
whose  presence  thus  denotes  a  limit  or  range  for  the  temperature 
of  formation  of  the  enclosing  rock  or  fluid. 

graben:  an  elongate,  down-faulted  crustal  unit  or  block  that  is  bound 
by  faults  on  its  long  dimensions.  In  the  Basin  and  Range,  grabens 
are  commonly  valleys. 

heat  conductivity:  a  measure  of  the  ability  of  a  material  to  conduct 
heat.  Rocks  with  abundant  quartz  have  high  thermal  conductivities. 
Poorly  consolidated  sediments  have  lower  thermal  conductivities. 

heat  flow  units:  unit  of  measurement  of  dissipation  of  heat  from  within 
the  earth  by  conduction  or  radiation  at  the  surface. 

heavy  metals:  metals  present  in  municipal  and  industrial  wastes  that 
pose  long-term  environmental  hazards;  they  include  boron,  cadmium, 
cobalt,  chromium,  copper,  mercury,  nickel,  lead,  and  zinc. 

horst:  a  block  of  the  earth's  crust  that  has  been  uplifted  along 
faults  relative  to  the  rocks  on  either  side. 

hydrologic  cycle:  the  circuit  of  water  movement  from  the  atmosphere  to 
the  earth  and  return  to  the  atmosphere  through  various  stages  or 
processes,  as  precipitation,  interception,  runoff,  infiltration, 
percolation,  storage,  evaporation,  and  transpiration. 

hydrophytes:  floating  plants  found  in  aquatic  environments. 

intrusives:  denoting  igneous  rocks  in  a  molten  state  which  have  evaded 
other  rock  formations  and  cooled  below  the  surface  of  the  earth. 

intrusion:  feature  (Land,  vegetation,  or  structure)  which  is  generally 
considered  out  of  context  with  the  characteristic  landscape, 

landscape  character:  the  arragement  of  a  particular  landscape  as 

formed  by  the  variety  and  intensity  of  the  four  basic  elements  of 
form,  line,  color,  and  texture. 

latite:  type  of  extrusive  volcanic  rock,  contains  equal  amounts  of 
potash  feldspars  and  plagioclase. 

life  zone:  a  classification  of  flora  and  fauna  based  on  elevation  and 
latitude. 
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magma:  molten  rock  found  within  the  earth. 

magnitude  of  contrast:  a  classification  of  intrusions  as  to  the  degree 
which  they  have  modified  or  intruded  upon  the  natural  landscape. 

montmorillonite:  a  group  of  clay  minerals  that  are  characterized  by 
swelling  in  water. 

MWCEN:  MWCEN  of  electricity  -  megawatt-century  ...  a  megawatt  of 
electrical  energy  produced  for  a  century 

m.y. :  million  years. 

naturalistic  character:  a  landscape  situation  where  the  basic  elements 
are  displayed  in  a  composition  that  appears  natural  within  the 
surrounding  area  or  character  type. 

niche:  the  space  occupied  and  the  function  of  each  species  within  a 
community. 

non-ionizing  radiation:  energy  transmitted  by  short-wave  action  that 
does  not  cause  a  charge  or  ion  build-up  on  the  particles  or 
material  through  which  it  passes. 

off-road  vehicle  (ORV):  any  motorized  vehicle  designed  for  or  capable 
or  cross-country  travel  on  or  immediately  over  land,  water,  sand, 
snow,  ice,  marsh,  swampland,  or  other  terrain. 

oligocene:  an  epoch  in  the  Cenozoic  Era,  about  36  million  to  25  million 
years  ago. 

open  space:  land  and  water  areas  which  are  retained  in  essentially 
undeveloped  state  on  a  permanent  or  semi -permanent  basis. 

outstanding  natural  reas,  CFR  6225.0-5(b):  an  area  established  to 
preserve  scenic  values  and  areas  of  natural  wonder. 

paleozoic:  earliest  epoch  of  the  Cenozoic  Era,  about  65  million  to 
58  million  years  ago. 

pennsylvanian:  a  geologic  time  period  from  about  310  million  to  280 
million  years  ago. 

perlite:  a  volcanic  glass  having  a  high  content  of  water.  Upon  rapid 
heating,  perlite  "pops"  like  popcorn  producing  a  light-weight, 
stable,  insulating  material.  Also  used  as  a  soil  conditioner. 

phreatophyte:  a  deep-rooted  plant  that  obtains  its  water  from  the 
water  table  of  the  layer  of  soil  just  above  it. 

phytoplankton:  the  passively  floating  plant  life  of  a  body  of  water. 
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playa:  the  shallow  central  basin  of  a  desert  plain,  in  which  water 
gathers  after  a  rain  and  is  evaporated. 

pliocene:  epoch  within  the  Cenozoic  Era,  from  about  13  million  to 
1  million  years  ago. 

precambrian:  that  portion  of  geologic  time  before  600  million  years 
ago. 

primary  succession:  the  first  occupation  of  areas  that  were  previously 
devoid  of  organisms. 

primitive  area:  natural,  wild,  and  undeveloped  lands  in  settings 
essentially  removed  from  the  effects  of  civilization. 

pyroclastic:  a  general  term  for  material  that  has  been  explosively 
ejected  from  a  volcanic  vent. 

range  improvements:  any  structure  or  excavation  to  facilitate  manage- 
ment of  range  or  livestock. 

raptor:  birds  that  prey  upon  other  animals. 

revegetation:  the  re-establishment  or  improvement  of  vegetation  through 
management  practices  or  chemical  or  mechanical  means. 

riparian:  of,  pertaining  to,  situated  or  dwelling  on  the  bank  of  a 
river  or  other  body  of  water. 

rhyolite:  fine  grain  equivalent  of  a  granite. 

rift:  a  large  strike-slip  fault  parallel  to  the  regional  structure. 

rookery:  a  breeding  place  or  colony  of  other  gregarious  birds  or 
animals. 

scenic  quality:  the  quality  of  the  scenery  as  determined  through  the 
use  of  the  scenic  evaluation  process. 

secondary  succession:  species  diversity  changes  occurring  on  areas  as 
the  result  of  disturbance  by  man,  animals,  or  natural  forces, 
such  as  fires,  wind  storms,  and  floods. 

sesitivity  level (s):  an  index  of  the  relative  importance  or  value  of 
visual  response  to  an  area  in  relation  to  other  areas  in  the 
planning  unit. 

serai:  a  biotic  community  which  is  a  developmental,  transitory  stage 
in  an  ecological  succession. 
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series:  the  soil  series  is  a  group  of  soils  having  horizons  similar 
in  differentiating  characteristics  and  arrangement  in  the  soil 
profile,  except  for  texture  of  the  surface  portion,  or  if  genetic 
horizons  are  thin  or  absent,  a  group  of  soils  that,  within  defined 
depth  limits,  is  uniform  in  all  soil  characteristics  diagnostic 
for  series. 

shrub:  a  plant  that  has  persistent,  woody  stems  and  a  relatively  low 
growth  habit,  and  that,  generally,  produces  several  basal  shoots 
instead  of  a  single  bole. 

silicic:  containing  an  abundance  of  silica  or  silicon. 

soil  association:  1.  a  group  of  defined  and  named  taxonomic  soil 
units  occurring  together  in  an  individual  and  characteristic 
pattern  over  a  geographic  region,  comparable  to  plant  associations 
in  many  ways.  Sometimes  called  "natural  land  type."  2.  a  map- 
ping unit  used  on  reconnaissance  or  generalized  soil  maps  in 
which  two  or  more  defined  taxonomic  units  occurring  together  in 
a  characteristic  pattern  are  combined  because  the  scale  of  the 
map  or  the  purpose  for  which  it  is  being  made  does  not  require 
delineation  of  the  individual  soils. 

soil  structure:  the  combination  or  arrangement  of  primary  soil  particles 
into  secondary  particles,  units,  or  peds.  The  secondary  units  are 
characterized  and  classified  on  the  basis  of  size,  shape,  and 
degree  of  distinctness  into  classes,  types,  and  grades,  respectively. 

soil  survey:  a  general  term  for  the  systematic  examination  of  soils  in 
the  field  and  in  laboratories;  their  description  and  classification; 
the  mapping  of  kinds  of  soil;  the  interpretation  of  soils  according 
to  their  adaptability  for  various  crops,  grasses,  and  trees;  their 
behavior  under  use  or  treatment  for  plant  production  or  for  other 
purposes;  and  their  productivity  under  different  management  systems. 

subsoil:  the  B  horizons  of  soils  with  distinct  profiles.  In  soils  with 
weak  profile  development,  the  subsoil  can  be  defined  as  the  soil 
below  the  plowed  soil  (or  its  equivalent  of  surface  soil),  in  which 
roots  normally  grow.  Although  a  common  term,  it  cannot  be  defined 
accurately.  It  has  been  carried  over  from  early  days  when  "soil" 
was  conceived  only  as  the  plowed  soil  and  that  under  it  as  the 
"subsoil ." 

surface  disturbance:  the  result  of  any  activity  changing  the  existing 
surface  including  off-the-road  vehicle  use. 

surface  occupancy:  permanent  or  semi -permanent  structures,  including 
drill  rigs,  placed  on  Public  Land. 

thixotropic:  the  property  of  becoming  fluid  when  shaken  —  the  change 
is  reversible. 
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threatened  species:  those  which  are  likely  to  become  endangered  within 
the  foreseeable  future  throughout  all  or  a  significant  portion  of 
their  ranges. 

topsoil:  1.  earthy  material  used  as  top-dressing  for  house  lots, 

grounds  for  large  buildings,  gardens,  road  cuts,  or  similar  areas. 
It  has  favorable  characteristics  for  production  of  desired  kinds 
of  vegetation  or  can  be  made  favorable.  2.  the  surface  plow 
layer  of  a  soil;  also  called  surface  soil.  3.  the  original  or 
present  dark-colored  upper  soil  that  ranges  from  a  mere  fraction 
of  an  inch  to  two  or  three  feet  thick  on  different  kinds  of  soil. 
4.  the  original  or  present  A  horizon,  varying  widely  among 
different  kinds  of  soil.  Applied  to  soils  in  the  field,  the  term 
has  no  precise  meaning  unless  defined  as  to  depth  or  productivity 
in  relation  to  a  specific  kind  of  soil. 

transition  zone:  the  life  zone  which  extends  from  about  7,000  to 
9,500  feet  elevation.  The  major  floral  type  is  ponderosa  pine. 

transpiration:  the  giving  off  of  moisture  through  the  surface  of  leaves 
and  other  parts  of  plants. 

tuff:  a  rock  formed  of  compacted  volcanic  fragments,  generally  smaller 
than  4  mm  in  diameter. 

upper  sonoran:  the  life  zone  which  extends  from  about  4,500  to  8,000 
feet  elevation.  The  major  floral  type  is  pinyon-juniper. 

vascular  plants:  plants  with  specialized  conductive  tissues  in  organs 
distinguished  as  roots,  stems,  and  leaves,  as  opposed  to  lower 
plants  without  such  organs. 

vegetative  aspect:  the  visual  first  impression  of  vegetation  at  a 
particular  time  or  as  seen  from  a  specific  point. 

vegetative  type:  a  plant  community  with  distinguishable  characteristics. 

visual  resource:  the  land,  water,  vegetative,  animal,  and  other 
features  that  are  visible  on  all  public  land. 

visual  management  unit:  an  area  of  land  where  there  is  not  variation 
in  the  visual  zone,  sensitivity  zone,  and  scenic  quality  zone. 

visual  resource:  the  land,  water,  vegetative,  animal,  and  other 
features  that  are  visible  on  all  public  lands. 

visual  resource  management  class:  the  degree  of  alteration  that  is 
acceptable  within  the  characteristic  landscape.  It  is  based  upon 
the  physical  and  sociological  characteristics  of  any  given  homogeneous 
area. 
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visual  sensitivity  level:  an  index  of  the  relative  importance  or  value 
of  visual  response  to  an  area  in  relation  to  other  areas  in  the 
planning  unit. 

visual  zones:  the  area  that  can  be  seen  as  foreground,  middleground, 
background,  or  seldom  seen. 
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Title  30 — U.rvtrtt  Resourcsw 

CHAPTER  II— GEOLOGICAL  «U*VEY, 
DEPARTMENT  Of  THE  INTERIOR 

PART    270— GEOTHERMAL     RESOURCES 
OPERATIONS   ON    PUBLIC,   ACQUIRED, 
AND  wrTHDRAWN  LAUDS 
PART    271— GEOTHERMAL    RESOURCES 
UNIT    PLAN    REGULATIONS    (INCLUD- 
ING SUGGESTED  FORMS) 
The  purpose  of  these  reculaUons  |a  to 
Implement  the  Oeothermal  Steam  Art  of 
1S70  (30  U-SC.  1001-1025)   and  provide 
for  the  leasing  of  the  pubUc  and  acquired 
lends  of  the  United  States  for  the  pur- 
pose of  geothermai  resources  exploration, 
development,  and  production. 

The  public  wu  afforded  an  opportunity 
to  comment  on  proposed  rulemaking 
published  on  July  23,  1971.  November  2*. 
1972.  and  July  23.  1973  and  supplemented 
on  August  8.  1973.  These  refulatlona  re- 
flect conalderatlon  of  all  comment*  re- 
ceived on  the  published  proposed 
rulemaking. 

A  Pinal  Environmental  Statement, 
prepared  In  acoordance  with  the  pre- 
visions of  section  102(2)  (C)  of  the  Na- 
tional Environmental  Poller  Act  of  1M9 
(42  TJ.8C.  4332(2)  (O).  vu  Issued  on 
October  23,  1973.  It  discussed  the  enrt- 
ronmental  Impact  of  leasing  federally 
owned  geothermaJ  resource*  under  the 
proposed  rulemaking,  and  proposed  pro- 
xlslons  for  Inclusion  to  reerulaUon*  and 
leases  to  mitigate  any  possible  impacts 
on  the  environment 

These  regulation*  wul  be  effecUve  Jan- 
uary 1. 1974. 
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270  JO     Appssli 

QurauL  Psovxaioro 
|  270.1      Porpoe*  sod*  authority. 

The  Geothermai  Steam  Act  enacted 
on  December  24.  1970  (94  Suit  1566) 
referred  to  In  this  pan  as  "the  Act",  au- 
thorise* the  Secretary  of  the  Interior  to 
prescribe  rule*  and  regulations  applica- 
ble to  operations  conducted  under  a  lease 
granted  pursuant  to  thai  Act,  and  for 
the  development  and  conservation  of 
geothermaJ  steam  and  associated  geo- 
thermal  resources,  the  prevention  of 
waste,  the  protection  of  the  public  In- 
terest, and  the  protection  of  water  qual- 
ity, and  other  environmental  qualities. 
The  rerulstions  Ln  this  part  shall  be  ad- 
ministered by  the  Director  through  the 
Chief,  Conservation  Division,  or  his  duly 
appointed  rep  rosea  tattra. 

|  S70J     Defialtiaa*. 

As  used  In  the  rerulations  in  this  part. 
the  term: 

<4>>  "Secretary*'  means  th«  Secretary 
of  the  Interior  or  any  peraon  duly  au- 
thorised to  exercise  the  powers  vested  to 
that  officer. 

(b)  •'Director"  means  the  Director  of 
the  Oeologlcal  Survey. 

(c)  'Supervisor''  means  a  representa- 
tive of  the  Secretary,  subject  to  the  direc- 
tion and  supervisory  authority  of  the 
Director,  the  Chletf,  Conservation  Diri- 
•Jon,  OeoloficaJ  Survey,  and  the  appro- 
priate Regional  Conservation  Manager, 
Conservation  Division,  Oeologlcal  Bur- 
rwy  authorized  and  empowered  to  reru- 
late  operations  and  to  perform  other 
duties  prescribed  In  the  rerulations  to 
this  part  or  any  subordinate  cd*  sooh  o 
representative  actinj  under  hie  direction, 


(d>   "OeotheTmsJ  lease"  mean*  a  lease    * 
issued  under  43  CFR  Group  3200 

<e>  "Leasee"  meant  the  Individual.  ■ 
corporation,  association,  or  munlc;pa^t7  ' 
to  which  a  gee-thermal  lease  has  been 
issued  and  its  successor  in  Interest  or  as- 
signee It  also  means  any  agent  of  the 
lessee  or  an  operator  holding  authority 
by  or  throufh  the  leasee. 

(f)  "Operator"  means  the  individual. 
corporation,  or  association  having  con- 
trol or  mxnag emenCof  operations  on  the 
leased  lands  or  a  portion  thereof  The 
operator  may  be  the  leasee,  designated 
operator,  or  agent  of  the  lessee,  or  holder 
of  right*  under  an  approved  operating 
agreement. 

(g)  "Oeothermal     resources"     means 

(1)  all  products  of  geothermaJ  processe*. 
embracing  indigenous  stea.tr.  bot  water. 
and  hot  brines.  (2)  (team  and  other 
gTLses,  hot  water,  and  hot  brines,  result- 
ing from  water,  gas.  or  other  fluids  arti- 
ficially introduced  into  geothermai  for- 
mations: (3)  heat  or  other  associated 
energy  found  in  geothermai  formations. 
and  (4)  any  byproduct  derived  there- 
from. 

(h)  "Byproduct"  means  (1)  any  min- 
eral or  minerals  (exclusive  of  oil.  hydro- 
carbon gas,  and  helium),  which  are 
found  Ln  solution  or  developed  to  asso- 
ciation with  geothermai  steam  and  which 
have  a  value  of  leas  than  75  per  centum 
of  the  value  of  the  geothermaJ  steam  or 
are  not,  because  of  quantity,  quality  or 
technical  difficulties  to  extraction  and 
production,  of  sufficient  value  to  warrant 
extraction  and  production  by  themselves. 
and  <2)  commercially  demineralized 
water. 

(1)  "Participating  area"  means  that 
part  of  the  unit  area  which  is  deemed  to 
be  productive  from  a  horizon  or  deposit 
and  to  which  production  would  be  allo- 
cated to  the  manner  described  to  the  unit 
agreement  assuming  that  all  lands  are 
committed  to  the  unit  agreement. 

(J)  "Waste"  means  (1)  physical  waste, 
a*  that  term  Is   generally   understood, 

(2)  waste  of  reservoir  energy  through  in- 
efficiency. Improper  use  of  or  unneces- 
sary dissipation  of  reservoir  energy; 
(S)  the  location,  spacing,  drilling  equip- 
ping, operating  or  producing  of  any 
reoLhermaJ  well  or  wells  to  a  manner 
which  causes  or  tends  to  cause  reduc- 
tion ln  the  quantity  of  geothermai 
energy  ultimately  recoverable  from  a 
reservoir  under  prudent  and  workman- 
lite  operations  or  which  tends  to  cause 
unneceasary  or  excessive  surface  or  rub- 
surface  loss  or  destruction  of  geother- 
mai enerry.  and  (4)  the  Inefficient 
transmission  of  geothermaJ  energy  from 
the  source  (wellhead)  to  point  of 
Utilisation. 

(k>  "Direction ally  drilled  wall"  means 
the  deviation  of  a  well  bore  from  the  var- 
UcaJ  or  from  Its  normal  course  to  an 
Intended  predetermined  direction  or 
course  with  respect  to  the  point*  of  the 
compaaa  Du^ectlonally  drDled  well  shall 
Dot  include  a  well  deviated  for  the  pur- 
pose of  straightening  a  bole  that  has  be- 
came crooked  in  the  normal  course  of 
druimj   or  holes   deviated   at  random 
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erard  to  compass  direction  In 
?t  to  sidetrack  •  portion  of  the 
ccount  of  mechanical  difficulty 
I 

ieothermel  resource*  opera- 
tor"  or  "ORO  order"  means  a 
lmbered  order,  Issued  by  the  Su- 
with  the  prior  approve  of  the 
mservatlon  Division.  Geological 
which  implement*  the  regui*- 
thls  part  and  appliea  to  opera- 
n  area,  region,  or  any  significant 
hereof 

Producible  well"  means  a  well 
capable  of  producing  geother- 
urce*  in  commercial  quantities 
rommerclal  quantities"  means 
a  sufficient  to  provide  a  return 
1  variable  costs  of  production 
■d  met. 

trea  of  operations"  means  that 
he  leased  lands  which  u  required 
oration,  development,  and  pro- 
operations,    and    which    1*    de- 
on  a  map  or  plat  which  Is  made 
f  the  approved  plan  of  operations' 
apasses  the  area  generally  needed 
Ls,   flow  lines,   separators,   surge 
lrtll  pads,  mud  pits,  workshops. 
ter  such  facilities  used  for  on- 
geothennaJ    resources   field  ei- 
■n.  development,  and  production 
7ns. 

'oaoDirriON  ikd  Furicnoiri 
or  8  err*  vises 

0      Jarixdif  lion. 

Ing  and  production  operations, 
:g  and  measurement  of  produe- 
letermlnatlon  and  collection  of 
-  and,  In  general,  all  operations 
ted  on  a  geothermal  lease  are 
;  to  the  regulations  tn  this  part  and 
phcable  regulations  contained  In 
3  Oroup  32C0.  and  are  under  the 
ctlon  of  the  Supervisor  for  the 
n  which  the  leased  land  Is  tatu- 
ubject  to  the  supervisory  authority 
Secretary  and  the  Director. 

11      General  function*. 

Supervisor  la  authorized  and  dJ- 

.   to   carry   out   the   provision*   of 

jart.   He   will    require   compliance 

the    terms   of   geothermal    leases, 

he  regulations  tn  this  part  and  the 

able  regulations  In  43  CT*R  Oroup 

and  with  the  applicable  statute*. 

all  act  on  all  applications,  requests. 

notice*   required   In    this   part.  In 

ting  his  functions  under  this  part 

Supervisor    shall    ensure    that    all 

.tlons.   within   the  area  of  opera- 

.  will  conform  to  the  beat  practice 

are  conducted  In  such  manner  at 

rotect   the    deposit*   of   the   leased 

i  and  to  result  tn  the  maximum  ul- 

te  recovery  of  geothermal  resource*, 

minimum  waste,  and  are  consistent 

the  principles  of  the  uae  of  the 

for  other  purpose*  and  of  the  pro- 

on  of  the  environment.  Inasmuch  a* 

litioot  In  one  area  may  vary  widely 

l   condition*   In   another   area,    the 

Jatlan*  tn  this  part  are  Intended  to 

general   Is  nature.  Detailed   prooe- 

m  hereunder  tn  any  particular  area 


IUIB  AND  REGULATIONS 

wlD  be  covered  by  ORO  order*  The  re- 
quirements to  be  set  forth  tn  ORO  order* 

relating  to  surface  resources  or  uses  will 
be  coordinated  with  the  appropriate  land 
management  agency.  The  Supervisor 
may  issue  oral  order*  to  govern  tease 
operation*  but  such  order*  shall  be  con- 
firmed In  writing  by  the  Supervisor  m 
promptly  a*  possible.  The  Supervisor 
may  Issue  other  orders  and  rules  to  gov- 
ern the  development  and  method  for  pro- 
duction of  a  deposit,  field,  or  area  Prior 
to  the  issuance  of  ORO  orders  and  other 
orders  snd  rules  and  the  approval  of  any 
plan  of  operations,  the  Supervisor  shall, 
consult  with,  and  receive  comments  from 
appropriate  Federal  and  State  agencies, 
leasees,  operator*,  or  Interested  parties. 
Before  permitting  other  operations  on 
the  leased  land,  the  Supervisor  shall  de- 
termine if  the  lease  is  in  good  standing, 
whether  the  lessee  1*  authorized  to  con- 
duct operations,  ft  a*  filed  an  acceptable 
bond,  and  has  an  approved  plan  of 
operations. 

|270.12      Regulation  of  operations. 

The  Supervisor  shall  inspect  and 
supervise  operations  performed  under 
the  regulations  in  this  part  to:  (a)  Pre- 
vent waste  and  damage  to  formation* 
or  deposits  containing  geothermal  re- 
sources; (b)  prevent  unnecessary  dam- 
age to  other  natural  resources,  (c)  pre- 
vent degradation  of  the  water  Quality; 

(d)  protect  air  quality,  water  quality, 
and  other  environmental  qualities:  and 

(e)  prevent  injury  to  life  or  property. 
The  Supervisor  shall  Issue  such  ORO 
orders  as  are  necessary  to  accomplish 
these  purposes 

|  270.13     Rehired    samples,,  testa,    and 
servers. 

When    necessary    or    advisable,    the 

Supervisor  shall  require  that  adequate 
•ample*  be  taken  and  test*  or  survey* 
be  made  using  acceptable  technique*, 
without  cost  to  the  lessor,  to  determine 
the  Identity  and  character  of  forma- 
tion*: the  presence  of  geothermal  re- 
sources, water,  or  reservoir  energy;  the 
quantity  and  quality  of  geothermal  re- 
sources, water  or  reservoir  energy;  the 
amount  and  direction  of  deviation  of  any 
well  from  the  vertical;  formation,  eas- 
ing, and  tubing  pressure*,  temperature*, 
rate  of  beat  and  fluid  flow,  and  whether 
operations  are  conducted  In  a  manner 
looking  to  the  protection  of  the  Interest* 
of  the  lessor. 

|  270.14     Drilling  and  abandonment  of 
wail*. 

The  Supervisor  ahall  require  that  drill- 
ing be  conducted  tn  accordance  with 
the  terms  of  the  lease.  ORO  order*,  and 
the  regulations  in  this  part  and  43  CPR 
Oroup  3200;  and  shall  require  plugging 
and  abandonment  of  any  well  or  veils 
no  longer  necessary  for  operation*  In 
accordance  with  plan*  approved  or  pre- 
scribed by  him.  Upon  the  failure  of  a 
1  reins  to  comply  with  any  requirement 
under  this  section,  the  Supervisor  It 
authorised  to  perform  the  work  at  the 
atrpenae  of  Use  lessee  and  the  surety. 
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|  270. IS      Wall  spacing  and  weO  easing. 

The  Supervisor  shall  approve  pro- 
posed well -spacing  and  well -casing  pro- 
gram* or  prescribe  such  modification* 
to  the  program*  as  he  determines  neces- 
sary for  proper  development,  giving  con- 
sideration to  -uch  factors  a*  (a)  Topo- 
graphic characteristic*  of  the  area,  (b) 
bydrolog ic.  geologic  and  reservoir  char- 
acteristic* of  the  field,  (c)  the  number 
of  wells  that  can  be  economically  drilled 
to  provide  the  necessary  volume  of  geo- 
thermal resources  for  the  Intended  use: 
<d>  protection  of  correlative  right*;  (e) 
minimizing  well  interference.  <fi  un- 
reasonable interference  with  multiple 
use  of  land-;  and  (g)  protection  of  the 
environment,  including  ground  water 
quality. 

|  270.16      Value*  and  payment  for  losses. 

The  Supervisor  ahall  determine  the 
value  of  production  accruing  to  the 
lessor  where  there  U  loss  through  waste 
or  failure  to  drill  and  produce  protection 
well*  on  the  lease,  and  the  compensa- 
tion due  to  the  lessor  as  reimbursement 
for  such  loss  Payment  for  such  losses 
will  be  paid  when  billed. 

|  270.17      Sujperukm  of  operations  snd 
production. 

(a)  On  receipt  of  an  application  filed 
tn  accordance  with  43  CFR  2205  3-8  for 
suspension  of  operation*  or  production. 
or  both,  under  a  producing  geothermal 
lease  (or  for  relief  from  any  drilling  or 
producing  requirements  of  such  a  lease), 
the  Supervisor  may.  If  he  deems  the  sus- 
pension or  relief  warranted,  approve  the 
application. 

(b>  In  the  Interest  of  conservation. 
the  Supervisor  may.  on  his  own  motion, 
suspend  operation*  or  production,  or 
both,  on  any  geothermal  lease 

(O  Where  operations  or  production, 
or  both,  under  a  lease,  have  been  sus- 
pended, the  Supervisor  may  approve  re- 
sumption of  operation*  or  production 
either  on  his  own  motion  or  upon  writ- 
ten request  by  the  lessee  or  his  agent. 
•  <d>  Whenever  it  appears  from  facts 
adduced  by  or  furnished  to  the  Super- 
visor that  the  Interest  of  the  lessor  re- 
quires additional  drilling  or  producing 
operations,  be  may.  by  written  notice, 
order  the  be  ginning;  or  resumption  of 
such  operstlon* 

(e)  See  43  CTR  3205.3-7  and  1205^-4 
for  refulstion*  concerning  request*  to 
waive,  suspend,  or  reduce  payments  of 
rental  or  royalty,  and  extensions  of  leases 
on  which  operation*  or  production  have 
been  suspended. 

Ra«trnticrirr*  rot  Lassen 
(X>  cure  me  OrrJUTOts) 

|  270.50     Lease  farms,  regulations,  vasts, 
damage,  and  safety. 

(a)  The  lessee  shall  comply  with  the 
lease  terms,  lease  stipulations,  applicable 
law*  and  regulation*  and  any  amend- 
ment* thereof,  ORO  orders,  and  other 
written  or  oral  order*  of  the  Supervisor. 
All  oral  order*  (to  be  confirmed  in  writ- 
ing ss  provided  In  I  270.11)  are  effective 
when  Issued  unless  otherwise  speeiflnd. 
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(b»  T>\r  lf»«  **V  take  all  reason- 

ablr  prprouuow  to  prevent:  CD  Wmu: 
»2.  cvii.a.t  to  »ny  neturel  resource  In- 
t lui'  -  •  trees  »nd  other  vegetation.  Ash 
anda'i'lrtlileend  their  habitat.  (3)  injury 
i#r  dinupc  to  persons,  reaJ  or  personal 
j-r..i*rt)-;  and  (*»  W  eortronmental 
pollution  ox  damage. 

<r>  Any  sirniflcsnl  effect  on  the  en- 
vironment created  by  the  leasee's  opera. 
lion*  or  failure  to  comply  with  environ, 
mcntil  standards  shall  be  reported  to 
the  Supervisor  within  24  hour*  and  con- 
firmed in  wniing  within  30  days 

|  2*0  51     Designation     of    operator    or 
•gent 

In  all  ease*  where  operation!  are  not 
eor.dJ--.ed  by  the  lessee  but  are  to  be 

co-ducted  under  authority  of  an  unap- 
proved operating  agreement,  assignment 
or  other  arrangement,  a  "designation  of 
operator"  shall  be  submitted  to  the  8u- 
pemsor.  In  a  manner  and  fonn  approved 
by  rum.  prior  to  commencement  of  op- 
erations Such  a  designation  will  be 
accepted  as  authority  of  the  operator  or 
has  local  representative  to  act  for  the 
lessee  and  to  sign  any  papers  or  reports 
required  under  the  regulations  in  this 
part  All  ebang  ea  of  address  and  any  ter- 
nunstion  of  the  authority  of  the  operator 
shall  be  Immediately  reported.  In  writ- 
lag.  to  the  Supervisor. 

(270.32     Local  agent. 

When  required  by  the  Supervisor,  the 
lessee  shall  designate  a  local  representa- 
tive empowered  to  receive  notices  and 
comply  with  orders  of  the  Supervisor  Is- 
sued pursuant  to  the  regulaaoos  In  this 
part. 

|  270.33      Drilling  and  producing  obliga- 
tions 

(a)  The  lessee  shall  diligently  drill  and 
produce  such  weUs  as  are  necessary  to 
protect  the  lessor  from  loss  by  reason  of 
production  on  other  properties,  or  In  lieu 
thereof,  with  the  consent  of  the  Super- 
visor, shall  pay  a  sum  determined  by  the 
Supervisor  as  adequate  to  compensate  the 
lessor  for  failure  to  drill  and  produce  any 
such  well 

<b>  The  leasee  shall  promptly  drill  and 
produce  such  other  wells  as  the  Super- 
vuor  may  require  In  order  that  the  lease 
be  developed  and  produced  In  accordance 
with  good  operating  practices.  (8m  41 
CTR  32044.) 

|  270 44     PUb  of  operatiea. 

Prior  to  commencing  any  operations 
on  the  leased  lands  or  on  any  lands  cov- 
ered by  a  unit  or  cooperative  agreement, 
the  lessee  shall  submit  m  triplicate  and 
obtain  the  approval  of  the  Supervisor 
and  the  appropriate  land  management 
•gency  of  a  plan  of  operation  for  the 
area.  Such  plan  ehall  Include : 

<a)  The  proposed  location  of  each  wall 
Including  a  layout  showing  the  position 
of  the  mud  tenia,  reserve  pita,  cooling 
towers.  pipe  racks,  etc.; 

(b)  Existing  arwj  planned  irrnas  and 
lateral  roads; 

<e>  Location  and  source  of  water  gap- 
Ply  and  road  building  material; 
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(d)  Location  of  camp  sites  air-strips, 
and  other  supporting  facilities; 

<e>  Other  areas  of  potential  surface 
disturbance; 

(f)  The  topographic  features  of  the 
land  and  the  drainage  patterns; 

(g)  Methods  for  disposing  of  waste 
material; 

(h)  A  narrative  statement  describing 
the  proposed  measures  to  be  taken  for 
protection  of  the  environment.  Including, 
but  not  limited  to.  the  prevention  or  con- 
trol of  (D  fires.  (2)  soil  erosion,  (3)  pol- 
lution of  the  surface  and  ground  water. 
(4)  damage  to  fish  and  wildlife  or  other 
natural  resources  (5)  air  and  noise  pol- 
lution, and  (6)  hskzards  to  public  health 
and  safety  during  lease  activities; 

(1)  Ail  pertinent  Information  or  data 
which  the  Supervisor  may  require  to 
support  the  plan  of  operations  for  the 
uUiizstlon  of  geothermsJ  resources  and 
the  protection  of  the  environment; 

(j)  Provision-  for  monitoring  deemed 
necessary  by  the  Supervisor  to  ensure 
compliance  with  these  regulations  for 
the  operations  under  the  plan;  and 

(K>  A  requirement  for  the  collection 
of  data  concerning  the  existing  air  and 
water  quality,  noise,  seismic  and  land 
subsidence  activities,  and  ecological  sys- 
tem of  the  leased  lands  covering  a  period 
of  at  least  one  year  prior  to  the  submis- 
sion of  a  plan  for  production.  The  Infor- 
mations required  for  paragraphs  (a) 
through  (f )  of  this  section  may  be  shown 
on  a  map  or  maps  available  from  State 
or  Federal  source*. 

|  2704S     Subsequent  well  operatloaa. 

After  completion  of  all  operations  au- 
thorized under  any  previously  approved 
notice  or  plan,  the  lessee  shall  not  begin 
to  redrm  repair,  deepen,  plug  beck. 
ahoot,  or  plug  and  abandon  any  well, 
make  raxing  teats,  alter  the  casing  or 
liner,  stimulate  production,  change  the 
method  of  recovering  production,  or  use 
any  formation  or  well  for  brine  or  fluid 
Injection  until  he  has  submitted  to  the 
Supervisor  In  writing  a  new  plan  of  op- 
erations and  has  received  written  ap- 
proval from  him  However,  m  an  emer- 
gency a  lessee  may  take  action  to  pre- 
vent damage  without  receiving  prior  ap- 
proval from  the  Supervisor,  but  In  such 
cases  the  lessee  shall  report  his  action  to 
the  Supervisor  as  soon  as  possible. 

ft  1*7044     ▼ell  dedgnabeAs. 

The  leasee  shall  mark  each  derrick 
upon  commencement  of  drilling  opera- 
tions and  each  producing  or  suspended 
well  In  a  conspicuous  place  with  his  name 
or  the  name  of  the  operator,  the  aerial 
number  of  the  lease,  the  number  and 
location  of  the  wall  Whenever  possible, 
the  wall  location  shall  be  described  by 
section  or  tract,  township,  range  and 
by  quarter-quarter  section  or  lot  The 
lessee  shall  take  all  necessary  means  and 
precautions  to  preserve  these  markings. 

1 17047     ▼•&  imwih,       . 

(a)  The  lessee  shall  keep  for  each 

veil  at  his  field  headquarters  or  at  other 
locations  conveniently  avmilsble  to  the 
Supervisor,  accurate  and  complete  ret- 


ards of  all  well  operations  including  pro- 
duction, drilling  logging  directions]  well 
surveys,  casing,  perforation,  safety  de- 
vices. redrUling.  deepening,  repaying. 
cementing,  alterations  to  casing,  plug- 
ging, and  abandoning  The  records  snail 
contain  a  description  of  any  unusual 
malfunction.  eondlUon  or  problem;  ell 
the  formations  penetrated;  the  content 
and  character  of  mineral  deposits  and 
water  In  each  formation ;  thermal  gradi- 
ents, temperatures,  pressures,  analyses 
of  geothermal  waters,  the  kind,  weight, 
size,  grade,  and  setting  depth  of  casing: 
and  any  other  pertinent  information.- 

(b>  The  lessee  shall,  within  30  days 
after  completion  of  any  well,  transmit 
to  the  Supervisor  copies  of  the  records 
of  all  operations  In  a  form  prescribed 
by  the  Supervisor 

(c)  UpoD  request  of  the  Supervisor. 
the  lessee  will  furnish  (1)  legale,  exact 
copies  of  service  company  reports  on  ce- 
menting, perforating,  acidising,  analyses 
of  cores,  electrical  and  temperature  logs, 
'ChemicaJ  analyses  of  steam  and  waters, 
o>  other  similar  services;  (2>  other  re- 
ports and  records  of  operations  in  the 
manner  and  form  prescribed  by  the 
Supcrrtaor. 

|Z7041     Samples,  teats,  asd  surreys. 

(a)  The  lessee,  when  required  by  the 
Supervisor,  will  make  adequate  sampling. 
tests  and/or  surveys  using  acceptable 
techniques,  to  determine  the  presence, 
quantity,  quality,  and  potential  of  geo- 
thermal resources,  mineral  deposits,  or 
water;  the  amount  and  direction  of  de- 
viation of  any  well  from  the  vertical: 
and/or  formation  temperatures  and ' 
pressures,  casing,  tubing,  or  other  pres- 
sures and  such  other  facts  as  the  Super- 
visor may  require  Such  tests  or  surveys 
ahaU  be  made  without  cost  to  the  lessor. 

(b)  The  lessee  shall,  without  east  to 
the  lessor,  take  such  formation  samples 
or  cores  to  determine  the  Identity  and 
character  of  any  formation  as  are  re- 
quired and  prescribed  by  the  Supervisor. 

%  27049     Dtraetioaa]  swrwy. 

The  Supervisor  may  require  an  angular 
deviation  and  directional  survey  to  be 
made  of  the  finished  hole  of  each  dlree- 
tf  anally  drilled  well.  The  survey  shall  be 
made  at  the  risk  and  expense  of  the 
lessee  unless  requested  by  an  offset  lessee, 
and  then,  at  the  risk  and  expense  of  the 
offset  lessee  A  oopy  of  the  survey  shall 
be  furnished  the  Supervisor. 

|  270.40     VoD  eeafroL 

The  lessee  or  operator  shaS :  (a)  Take 
ail  necessary  precautions  to  keep  all  weUs 
under  control  at  an  times;  (b)  utilise 
trained  and  competent  personnel.  <c> 
utilise  properly  maintained  equipment 
and  materials;  and  (d)  use  operating 
practices  which  insure  the  safety  of  life 
and  property.  The  selection  of  the  types 
and  weights  of  drilling  fluids  and  provi- 
sions for  controlling  fluid  temperatures, 
blowout  preventers,  and  other  surface 
©octroi  equipment  and  materials,  casing 
and  cementing  programs,  etc.,  to  be  used 
shall  be  based  on  sound  engineering  prin- 
ciples and  shall  take  Into  account  appar- 
ent geothermal  gradients,  depths  and 
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■  of  the  various  formation*  to  be 
ted  end  other  pertinent  geologic 
rlceerlng  deta  end  Information 
be  area. 

1  Pollution- 

asset  shell  comply  with  all  Ped- 
d  State  standard*  with  respect 
jontro)  of  all  forma  of  air.  land, 
md  noise  pollution,  Including,  but 
.ted  to,  the  control  of  erosion  and 
loaal  of  liquid.  eoHd  and  gaseous 
The  Supervisor  may.  In  his  dis- 
establish additional  and  more 
it  standard*,  and.  if  he  doe*  so, 
■ee  shall  comply  with  those 
da  Plana  for  diapoaal  of  well  effiu- 
ust  take  Into  account  effects  on 
and  •ubsurfece  waters,  plant*. 
i  wiidUXe  and  their  habitats,  at* 
■re,  or  any  other  effect*  which 
.use  or  contribute  to  pollution, 
ch  plan*  mu*t  be  approved  by 
pervtsor  before  actios  U  taken 
hem. 

2  Not**  abatement. 

met  shall  mini  mite  nolae  durtnf 
tion.  development  and  production 
es  Welfare  of  the  operstlnf  per- 
and  the  public  ouit  not  be  af- 
aa  a  consequence  of  the  nolae 
by  the  expending  gases  The 
I  and  decree  of  nolae  abatement 
e  a*  approved  by  the  Supervlaor. 

S  Land  *ub*idence  and  aaUmk 
lirlty. 

he  event  aubsidence  or  aelamle 
•  result*  from  the  production  of 
Tnal  resource*,  as  determined  by 
nng  ectinues  by  the  lessee  or  a 
ment  body,  the  leasee  shall  take 
:tlon  a*  required  by  the  lease  or 
Supervlaor. 

4     Plu  and  tump*. 

leasee  shall  provide  and  use  pit* 
tnpe  of  adequate  capacity  and  de- 
i  retain  all  materials  and  fluid* 
try  to  drilling,  production,  or  other 
one  unless  otherwise  specified  by 
jervi*or  In  no  event  shsX  the  eon* 
f  a  pit  or  sump  be  allowed  to:  (a) 
oinate  streams,  artificial  canals  or 
'ays,  ground  waters,  lake*  or 
(b)  adversely  affect  environment. 
i.  plants,  fish  and  wildlife  and 
tahltau,  or  <e>  damage  the  ess- 
values  of  the  property  or  adjacent 
tie*  When  no  longer  needed,  pits 
jnp*  are  to  be  filled  and  covered 
ae  premise*  restored  to  a  near 
1  state,  a*  prescribed  by  the 
iter. 

IS     Well  abandortseeat, 

leasee  ahall  promptly  pluf  and 
jo  any  well  on  the  leased  land  that 

used  or  useful  No  well  shall  be 
sned  until  it*  lack  of  capacity  for 
r  profitable  production  of  geo- 
al  resources  ha*  been  demonstrated 
satisfaction  of  the  Supervisor.  Be» 
bandonini  a  producible  weLL  the) 
sieD  submit  to  tha  Sjpamaor  a 


statement  of  reason*  for  abandonment 
and  his  detailed  plana  far  oerrylng  on 
the  necessary  work.  The  detailed  plans 
ahaii  provide  for  the  preservation  of 
fresh  water  aquifers  and  for  the  pre* 
Veatlon  of  intrusion  Into  such  aquifers 
of  saline  or  polluted  waters.  A  producible 
well  may  be  abandoned  only  after  receipt 
of  written  approve!  by  the  Supervisor.  No 
well  shall  be  pi  us:  fed  and  abandoned 
until  the  manner  and  method  of  plugging 
have  been  approved  or  prescribed  by  the 
Supervisor  Equipment  shall  be  removed, 
and  premises  at  the  well  site  shall  be 
restored  a*  near  a*  reasonably  possible  to 
it*  original  condition  immediately  after 
p'osriog  operation*  are  completed  or  any 
well  except  as  otherwise  authorized  by 
the  Supervisor  Drilling-  equipment  shall 
not  be  removed  from  any  suspended  drill- 
In*  well  without  taking  adequate  meas- 
ures to  close  tha  well  and  protect  the 
subsurface  resources. 

|  170.46     AccldoaU. 

The  leasee  ahall  take  all  reasonable 
precaution*  to  prevent  accident*  and 
■hall  notify  the  Supervisor  within  24 
hours  of  all  accident*  on  the  leased  land, 
end  shall  submit  a  full  report  thereon 
within  13  days. 
|  270.47     Workmanlike  operation*. 

The  leasee  shall  carry  on  all  opera- 
tions and  maintain  tha  property  at  all 
times  in  a  workmanlike  manner,  having 
due  regard  for  the  conservation  of  the 
property  and  the  environment  and  for 
the  health  and  safety  of  employees.  The 
leasee  shall  remove  from  the  property  or 
store,  in  an  orderly  manner,  all  scrap  or 
other  material*  not  In  use. 

|  270.41     Departure  from  order*. 

The  Supervisor  may  prescribe  or  ap- 
prove either  In  writing  or  orally,  with 
prompt  written  confirmation,  variances 
from  the  requirements  of  ORO  orders 
and  other  orders  t**ued  pursuant  to  these 
regulations,  when  such  variances  are 
necessary  for  tha  proper  control  of  a  well, 
conservation  of  natural  resources,  pro- 
tection of  human  health  and  safety, 
property,  or  the  environment.  The  Su- 
pervisor shall  inform  appropriate  federal 
and  Stat*  agencies,  of  any  actio©  taken 
under  thi*  section. 

|  270.49     Sale*  contract*. 

The  leasee  shall  file  with  tha  Super* 
visor  within  30  days  after  the  effective 
date  of  the  aaJaa  cor  tract  a  copy  of  any 
contract  for  tha  disposal  of  feothanne. 
raeourcea  from  tha  lease. 

|  270. $0     Royalty  payments. 

Tha  :****«  shall  pay  all  royalties  as  due 
under  the  terms  of  the  lease  Payment* 
of  royalties  are  du*  not  later  than  tha 
Last  day  of  tha  month  following  tha 
month  In  which  the  resource  la  sold  or 
utilised,  and  shall  be  by  check,  bank 
draft,  or  money  order,  draws  to  tha 
order  ef  tha  United  Bute*  Qeologjeal 
Surrey. 


Ui^sroixMxrT  at  PaoDOcnow  aer*  Cost* 
rtrrano*  or  Roy  una* 

1 270.60     Me«-«r«anca.t     c*f     geodvar*a*J 

The  lessee  shall  measure  or  gauge  all 
production  In  accordance  with  methods 
approved  by  the  Supervisor  The  quan- 
tity and  quality  of  aO  production  shall 
be  determined  in  accordance  with  the 
standard  practices,  procedures,  and 
specification*  generally  used  in  industry. 
All  measuring  equipment  inaD  be  tested 
periodically  and.  If  found  defective,  the 
Supervisor  will  determine  the  quantity 
and  quality  of  production  from  the  best 
evidence  available. 

|  270.61      Determination    of    contest    ef 
byproduct*. 

Ths  lessee  ahall  periodically  furnish 
the  Supervlaor  ths  result*  of  periodic 
test*  showing  the  content  of  byproduct* 
tfi  the  produced  geotharmal  fluid  and 
gases  Such  test*  ahall  be  takes  as  speci- 
fied by  the  Supervisor  and  by  the  method 
of  testing  approved  by  him. 

|  270.62     Value   of   geotkrrmaJ   protrac- 
tion for  computing  royal  tic*. 

(a)  The  value  of  gee  thermal  produc- 
tion from  the  leased  premises  for  tha 
purpose  of  computing  royal  ties  ahall  be 
the  reasonable  value  of  the  energy  and 
the  byproduct*  attributable  to  the  lease 
as  determined  by  the  Supervisor.  In  de- 
termining ths  reasonable  value  of  the 
energy  and  the  byproducts  the  Super- 
visor shall  consider: 

(1)  Ths  highest  price  paid  for  a  ma- 
jority of  ths  production  of  like  quality 
In  the  same  field  or  area : 

(2)  The  total  consideration  accruing 
to  the  leasee  frvm  any  disposition  of  ths 
geothermal  production; 

O)  The  value  of  the  exothermal  pro- 
duction used  by  the  leasee: 

<4>  The  value  and  cost  of  aJternate 
available  energy  sources  and  byprod- 
ucts; 

(0)  Ths  cost  of  exploration  and  pro- 
duction sxelusive  of  taxes: 

(6)  Ths  economic  value  of  the  re- 
source In  terms  of  It*  ultimate  utilisa- 
tion; 

(7)  Production  agreement*  between 
producer  and  purchaser;  and 

(1)  Any  other  matters  which  he  may 
consider  relevant 

(b)  Under  no  circumstance*  shall  tha 
value  of  any  leotherznal  production  for 
the  purposes  of  computing  royalties  be 
leas  than: 

(1)  The  total  eons-daretion  accruing 
to  tha  leasee  from  the  eels  thereof  in 
eases  where  geothermel  resource*  are 
•old  by  the  lessee  to  another  party  ; 

(2)  That  amount  which  1*  the  value 
of  the  end  product  attributable  to  tha 
geothermal  resource  produced  from  a 
particular  lease  where  geothermal  re- 
eovircee  are  not  sold  by  the  lessee  before 
bring  utilised,  but  are  instead  direcUy 
Deed  tn  manufacturing,  power  produe* 
tton,  or  other  industrial  activity,  or 
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(3)  When  ft  P*rt  of  the  resource  only 
li  utilized  by  the  lessee  and  the  remain- 
der told.  trie  ium  of  the  value  of  the  end 
product  attributable  to  the  geothermsJ 
resource  and  the  sales  prior  received  for 
the  seothermaJ  resources 
g  270.63     ConpoutioB  »f  rvftJtiai. 

(«)  The  value  of  geothermsJ  produc- 
tion from  ft  particular  lease  a*  deter- 
mined  pursuant  to  I  370  S3  hereof,  shall 
be  apportioned  between  geothermal 
ttcam.  beat,  and  other  forma  of  energy 
and  the  byproduct*. 

ib)  The  royalties  peyabla  shall  be  the 
ium  of  (1>  the  amount  resulting  from 
the  multiplication  of  the  TftJue  attrib- 
utable to  the  feothermal  (team,  heat,  and 
other  forms  of  energy  by  the  royalty  rate 
set  for  such  forms  of  geothermsJ  energy 
in  the  lease  and  (2)  the  amount  resulting 
from  the  multiplication  of  the  value  at- 
tributable to  byproducts  by  the  royalty 
rate  for  byproducts  aet  in  the  lease. 

|  270.64      Commingling  proportion. 

The  supervisor  may  authorise  a  leasee 
to  commingle  production  from  veils  on 
his  lease  with  production  from  other 
leases  held  by  him  or  by  other  leasee*  sub- 
jects to  such  condition*  as  ha  may 
prescribe. 

Rxrosrs  To  Bl  alibi   IT  An  T.wirw 

(iMCifrDrjio  Orxasxoe*) 

|  270.70     General  requirements. 

Information  required  to  be  submitted 
In  accordance  with  the  regulations  m 
tins  part  shall  be  furnished  as  directed 
by  the  Supervisor.  Copies  of  forms  can 
be  obtained  from  the  Supervisor  and 
must  be  filed  with  that  official  within  the 
time  limit  prescribed. 

When  forms  or  reporU  other  than 
those  referred  to  tn  the  regulations  m 
this  part  may  be  necessary.  Instructions 
for  the  filing  of  such  fosms  or  report* 
will  be  given  by  the  Supervisor. 

|  270.71     Application  for  permit  to  «rBL, 
redrllL,  deepen,  or  ping-beck. 

(ft)  A  permit  to  drill  redrtll.  deepen. 
or  plug-bad  a  wall  on  Federal  lands  must 
be  obtained  from  the  Supervisor  before 
the  work  is  begun.  The  application  for 
the  permit,  which  shall  be  filed  In  tripli- 
cate with  the  Supervisor,  shall  state  the 
location  of  the  well  In  feet,  and  direction 
from  the  nearest  section  or  tract  lines  a* 
shown  on  the  official  plat  of  survey  or 
protracted  surveys;  the  altitude  of  the 
ground  and  derrick  floor  above  sea  level- 
ftnd  how  It  was  determined,  and  should 
be  accompanied  by  ft  proposed  plan 
of  operations  as  required  by  thee* 
regulations- 

<b)  The  proposed*  drilling  and  easing 
plan  shall  be  outlined  In  detail  under  the 
heading  "Details  of  Work"  Is  the  appli- 
cations referred  to  herein,  and  shall  de- 
scribe the  type  of  tools  and  equipment 
to  be  used,  the  proposed  depth  to  which 
the  wall  will  be  drilled,  the  estimated 
depths  to  the  top  of  lmportsnt  marker*, 
the  estimated  depths  at  which  water. 
geothermsJ  resources,  or  ether  minereJ 
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resources    are   expected,    the    proposed 

easing  program  (including  the  size  and 
weight  of  easing),  the  depth  at  which 
each  string  Is  to  be  set,  and  the  amount 
of  cement  and  mud  to  be  used,  the  drill- 
ing method  and  type  of  circulating  media 
(water  mud.  foam,  air  or  combination* 
thereof),  the  type  of  blowout  prevention 
equipment  to  be  used,  the  proposed 
coring  logging,  or  other  program  (such 
ft*  drilling  time  log  and  sample  descrip- 
tion) to  be  used  to  determine  the  forma- 
tions penetrated  and  the  proposed 
program  for  determining  geothermsJ 
gradients  and  the  sampling  and  analysis 
of  isothermal  resources. 

(c)  Each  application  shall  be  accom- 
panied by  a  plftt  showing  the  surface 
and  expected  bottomhole  locations  and 
the  distances  from  the  nearest  section  or 
tract  lines  as  shown  on  the  official  plat 
of  survey  or  protracted  surveys  The  scale 
shail  not  be  less  than  2.000  feet  to  1 
inch. 

(d)  Each  application  should  be  ac- 
companied by  supporting  structural  and 
hydrologic  Information  based  on  avail- 
fthle  geologic  and  geophysical  data, 

|  270.72     Ssndry  notice*  and  reports  en 
wells. 

(ft)  Any  written  node*  of  Intention  to 
do  work  or  to  change  plans  previously 
approved  must  be  filed  with  the  Super- 
visor In  triplicate,  unless  otherwise  di- 
rected, and  most  be  approved  by  him 
before  the  work  Is  begun.  If.  In  esse  of 
emergency,  any  notice  U  given  orally  or 
by  wire,  and  approval  is  obtained,  the 
transaction  shall  be  confirmed  In  writ- 
ing. A  ruhaequent  report  of  the  work 
performed  must  also  be  filed  with  th* 
Supervisor. 

(b)  Casing  test:  Notice  than  be  given 
m  advance  to  the  Supervisor  or  his  rep- 
resentative of  th*  dste  and  time  when 
th*  operator  expect*  to  make  a  easing 
test  Later .  by  agreement,  the  exact  tim* 
•hall  be  fixed.  In  the  event  of  casing  fail- 
ure during  the  tart,  the  casing  must  be 
repsired  or  replaced  or  recemented  ft* 
required  by  the  Supervisor  or  his  repre- 
sentative. The  result*  of  th*  test  must  be 
reported  within  10  day*  after  »twn|  a 
casing  test  The  report  must  describe  the 
test  completely  and  state  th*  amount  of 
mud  and  cement  used,  th*  lapse  of  tlm* 
between  running  and  cementing  the 
easing  and  making  th*  test,  and  the 
method  of  testing. 

(e)  Repairs  or  conditioning  of  well :  Be- 
fore the  repairing  or  conditioning  of  • 
well,  ft  notice  setting  forth  In  detail  th* 
plan  of  work  must  be  filed  with,  and 
approved  by,  th*  Supervisor.  A  detailed 
report  of  the  work  accomplished  and  th* 
methods  employed.  Including  ail  dates, 
and  the  result*  of  euch  work  must  be 
filed  within  30  days  after  oompl*Uon  of 
the  repair  work. 

(d)  Well  stimulation:  Before  th*  lessee 
Gotnmmr**  stimulation  of  a  well  by  any 
means,  a  notice.  Mttlng  forth  tn  detail 
ths  plan  of  work,  must  be  filed  with  and 
approved  by  th*  Supervisor.  Th*  notio* 
•hall  name  ths  type  of  stimulant  and  th* 
•mount  to  be  used.  A  report  showing  th* 


amount  of  stimulant  used  and  the  pro- 
duction rate  before  and  after  stimulation 
must  be  filed  within  30  days  from  com- 
pletion of  the  work. 

(•)  Altering  casing  In  a  weD :  Notice  of 
Intention  to  run  a  liner  or  to  alter  the 
easing  by  pulling  or  perforating  by  any 
means  must  be  filed  with  and  approved 
by  the  Supervisor  before  the  work  1* 
started.  This  notice  shall  set  forth  in  de- 
tail the  plan  of  work.  A  report  must  be 
filed  within  30  days  after  completion  of 
the  work  stating  exactly  what  was  done 
and  the  results  obtained. 

(f)  Notice  of  intention  to  ahandoo 
well:  Before  abandonment  work  Is  begun 
on  any  well,  whether  a  drilling  well.  geo- 
thermsJ resources  well,  water  well,  or  so- 
called  dry  hole,  notice  of  Intention  to 
abandon  shall  be  filed  with,  and  approved 
by,  the  Supervisor.  The  notice  must  be 
accompanied  by  a  complete  log.  In  dupli- 
cate, of  the  well  to  date,  provided  the 
complete  log  has  not  been  filed  previously, 
and  must  give  a  detailed  statement  of  the 
proposed  work,  Including  such  Informa- 
tion a*  kind,  location,  and  length  of 
plugs  (by  depths),  plans  for  muddlng, 
cementing,  shooting,  testing,  and  remov- 
ing easing,  and  any  other  pertinent 
Information. 

(g)  Subsequent  report  of  abandon- 
ment: After  a  well  Is  abandoned  or 
plugged,  a  subsequent  record  of  work 
done  must  be  filed  with  the  Supervisor. 
This  report  shall  be  filed  separately 
within  30  days  after  the  work  1*  don*. 
The  report  shall  give  a  detailed  account 
©j  the  manner  In  which  the  abandonment 
or  plugging  work  was  carried  out,  in- 
cluding the  nature  end  quantities  of  ma- 
terisis  used  In  plugging  and  the  loca- 
tion and  extent  (by  depths)  of  th*  plugs 
of  different  materials;  record*  of  any 
test*  or  measurements  made,  and  of  the 
amount,  size,  and  location  (by  depths)  of 
easing  left  in  the  well;  and  a  detailed 
statement  of  th*  volume  of  mud  fluid 
used,  end  the  pressure  attained  in  mud- 
dlng. If  an  attempt  was  made  to  pert  any 
casing,  a  complete  report  of  th*  methods 
used  and  result*  obtained  must  fc* 
included. 

|  270,7*     Log  n&i  hirtery  el  weU 

The  lessee  shall  furnish  In  duplicate 
to  the  Supervisor,  not  leter  than  30  day* 
after  the  completion  of  each  well,  a  com- 
plete and  accurate  log  and  history,  In 
chronological  order,  of  ail  operations 
conducted  on  the  wall.  A  log  shall  be  com- 
piled for  geologic  Information  from  cores 
or  formation*  sample*  and  duplicate 
copies  of  such  log  shall  be  filed.  Dupli- 
cate copies  of  all  electric  logs,  tempera- 
tur*  surveys,  water  and  steam  analyses, 
hydrologic  or  hast  flow  tests,  or  direction 
surveys  if  run,  shsJJ  b*  furnished 

|  270.74     Monthly  report  of  operadesta. 

A  report  of  operations  for  each  teas* 
must  b*  mads  for  each  calendar  month, 
beginning  with  th*  month  In  which  drill- 
ing operations  are  Initiated.  Th*  report 
must  b*  filed  in  duplicate  with  the  Super- 
visor on  or  before  the  last  day  of  th* 
month  following  th*  month  for  which 
th*  report  is  filed  unless  an  extension  of 
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or  the  AlLur.  of  the  report  Is  rranled 

e  Supervisor.  The  report  ah  di  dis- 

accurately  nil  opt.otlons  cmrtiirtcd 

ich   well   dunnr:   the   month,   the 

i  of  derations  on  the  tost  day  of 

tonth,  and  a  rcnrral  summary  of 

tfttus  of  oiTiaUoru  on  Uie  leased 

.  The  report  must  be  submitted  car h 

h  ur.tll  the  lc.tse  Is  terminated  or 

omission  of  the  report  |s  r.uihorJrcd 

•e  Supervisor.  The  report  aliall  show 

sch  calendar  month: 

•  The  Icise  serial  number  or  the 

sr  communlllzation  agreement  num- 

rhleh  shall  be  inserted  in  the  upper 

.  corner; 

)  Loch  mcll  listed  separately  by 
bcr.  tnd  Its  location  by  40-acrc  sub- 
Ion  (quaitcr-ciuartcr  section  or  lot), 
on  number.  township,  range,  and 
dlnn; 

)  The  number  of  days  each  *ell  was 
ueed.  whether  steam  or  hot  water  or 
i  were  produced,  r.nd  the  number  of 
>  each  Input  well  was  iu  operation, 
iy: 

1)  The  quantity  of  production  and 
byproducts  obtained  from  each  well. 
>y  arc  recovered; 

:)  The  depth  of  each  nctive  or  ous- 

ded  well,  and  the  name,  character. 

depth  of  each  formation  djilled  dur- 

the  month,  the  date  and  reason  for 

ry  shutdown,  the  names  and  dcptlis 

Important    formation    changes,    the 

sunt  nnd  Mze  of  any  cruhu;  run  slDre 

last  rci>ort.  the  dates  and  results  of 

Uits  or  environmental  monitoring 

ducted,  and   any   other  notewortlvy 

•romtlon  on  operr  lions  not  specin- 

y  provided  for  in  the  form. 

f)  The  footnot*  must  be  completely 

:d  out  as  rec;ulicd  by  the  Euikt  visor. 

no    sn<cs    veie    made    during    the 

endar  mouth,  the  rrport  muat  so  stale 

70.75     Monthly    rrport   of   »t<lr«    and 
royalty. 

K  report  of  sales  and  royalty  for  each 

adueiive   lease    must    be    filed   each 

mth  once  sales  of  production  are  mado 

en  thciurh  sales  may  be  Intermittent, 

less    otherwise    authorised    by    the 

ipsrvlsor.  Total  volumes  of  geothermal 

sources  produced  nnd  sold,  the  value 

production,  and  the  royalty  dvtc  the 

isor  must  be  shown.  If  byproducts  are 

Inn  recovered,  the  .name  requirement 

ell  be  applicable  This  report  Is  due  on 

before  the  laU  day  of  the  month  fol- 

wing  the  month  In  which  production 

as    obtained    and    sold    or    utilized. 

•gcthcr    with    tho    royuitics    due    the 

nlted  Stales.  Payment  or  roynlty  Is  to 

;    mode    pursuant    to    1 270  50    urdcu 

thcrvisc  authorized  by  the  Supervisor. 

270. 76  Anitu.il  report  of  rompliitnre 
villi  rn>  iruiiiitriilal  yrolrrimn  rt« 
cpiininrnW. 

Tl:e  lessee  shall  submit  annually  a  re* 
ort  living  a  full  account  of  the  actions 
aken  to  comply  with  the  appropriate 
»cdcral  and  State  regulations  or  require- 
ncnts  of  the  Supervisor  pertaining  to  tht 
>rotccllon  of  the  surface  and  subsurfaro 
mvlronuient.  This  report  shall  lnduda 
jul  is  not  limited  to  such  matters  as: 


IUI.ES  AND  tEGULATlONS 

(»1  HoUe  abatement; 
(b)  Wuier  dunlity; 
<c>  Air  quality; 
(d)  I'.ro* Ion  control; 
<e>  Sub  -lilincc  nnd  seismic  oetlvtty: 
(f)  nehabillt.itionneUvltlet,'      - 
.  (g)  W.ute  disposal;  and 

ih)  Lnvlroiuucnlol  eSecU  on  flora 
and  fauna. 

|  270.7?  Annual  rrport  of  rspendhnrea 
fur   diliernt    eiploraliwtt   operations, 

A  report  of  expenditure*  for  explora- 
tion operations  conducted  dunng  a  lease 
yi-or  must  be  submitted  annually  to  tho 
Supervisor  In  order  that  such  expendi- 
tures may  be  considered  for  qualification 
as  dii!::cnt  exploration  pursuant  to  43 
CFR  3203.5. 

g  270.70  Notice  of  inlrnt  and  permit  to 
conduct  rxplurallon  0|trrulinn*  ollirr 
tlmn  drilling,  ace  43  CKlt  3209.0-5 

(a>  A  permit  to  conduct  exploration 
derations  on  the  leaded  lands  or  on  any 
lands  covered  by  o  unit  or  cooperative 
agreement  must  bo  obtained  from  the 
Supervisor  before  the  work  Is  becun.  The 
form  used  for  exploration  operations 
conducted  pursuant  to  43  CFii  3309  will 
be  acceptable. 

(b>  Tlic  notice  of  Intern  shall  be  filed 
In  triplicate  wltii  the  Supervisor  and 
shall  include: 

(1)  The  rumt  and  address,  Including 
zip  code,  both  of  the  person,  association, 
or  corporation  (or  whom  the  operations 
will  be  conducted  and  of  the  perron  who 
will  be  In  charge  of  the  actual  explora- 
tion activities : 

(3)  A  statement  that  the  signers  agree 
that  exploration  operations  will  be  eon- 
ducted  pursuant  to  the  terms  and  condi- 
tions listed  on  the  approved  form; 

(3)  A  brief  dccriptlon  of  the  typo  of 
operations  r.hlch  will  be  undertaken; 

(4)  The  approximate  dates  of  the 
commencement  and  termination  of  ex- 
ploration operations;  and 

(5>  A  plan  of  operation  as  required  by 
I  270. 34  covering  paragraphs  (a)  through 
<h) .  of  this  'octton. 

(c)  The  levee  shall,  within  30  day* 
alter  completion  of  such  operations,  fur- 
nish the  Supervisor  two  copies  of  the 
records  of  the  operation. 

|  270.79     Pullle  liupcrtion  of  reronta. 

Geologic  and  reophyslral  Intcrprsto- 
tlons.  mam.  and  data  required  to  be  sub- 
mitted under  tlu»  part  shall  not  be 
available  for  public  inspection  without 
tho  consent  of  thr  lessee  so  long  as  the 
lcarc  remains  In  effect. 

Pnoctouat  rw  Cut  or  Violation  or 
ntt  TlccpuriOKS  oi  Lease  Tvuls 

|  270. KQ     Nnnrumpllnnca     milk     regula- 
tion, ix  Iraac  Irmia. 

(ft)  Whenever  a  lessee  or  anyone  act- 
ing under  lib  authority  falls  to  comply 
with  Uio  provisions  of  the  regulations  or 
lease  terms,  Uu;  Supervisor  shall  give  the 
leasee  notice  to  remedy  any  default*  or 
violations.  Failure  by  the  lessee  to  per- 
form or  commenco  |Jte  ncrcs&ary  re- 
medial action  pursuant  to  the  notice  may 
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result  in  a  shut  down  of  operations  and 
may  result  In  referral  of  the  matter  u> 
the  authorised  ofuces  of  the  Bureau  of 
Land  Management  for  action  pursuant 
SO  43  CfK  3244  3. 

(b)  The  6ui»cnlsor  is  authorized  to 
ahut  down  any  oi<r. tlons  uhich  he  de- 
termines are  unsafe  or  are  causing  or  can 
cause  pollution. 

ArriALg 

1 270.90     Appeal.. 

Appeals  from  final  orders  or  decisions 
iosjcd  under  the  rcsrulatlons  in  this  part 
shall  be  made  in  the  manner  provided 
In  30  CFR  Part  290. 

PART    271—  GEOTHERMAl    Rf. 

SOURCES  UNIT  PLAN  REGULATIONS 
(INCLUDING  SUGGESTED  FORMS) 

Orvruj.  Poovhions 

Bm. 

871.1       Xntroductloo. 

JfU         DcDajtlOOA. 

ni  J       Desigoauoo  of  araa- 

7T1.4       PTClimlDary   oonjldermtion   at  ajraa 

mania. 
71H      Buu  land. 

371.0      QuaitOcsuoits  of   unit  oprrstor. 
371.7      r»n.e>  to  unit  or  eoopsrallra  sgr*)- 

menu, 
mj       Approral  of  an  axacuue  unit  or  oo- 

opcr*u»»  acraatoent. 
271 J      Filinc  of  papers  and  number  at  09un- 

UrparU. 

971.10  BonOs 

271.11  Appeals. 

271.13  Perm  of  unit  agracicent  for  unprovad 

areas. 
371.11    Sample  form  of  Kxhlelt  A  etf  unit 
aereeBtenk 

971.14  Sample  form  of  Exhibit  •  of  unit 

agree  moot. 
371.11     Taint  of  oollecUva  bond. 
371.10     rorin  of  <Jt*Hiiatlcu  of  lucoeaaor  unit 

operator     by      working     inureat 

owners. 
371. IT    Form  of  ehnnga  In  anil  operator  by 

analgnmcnt. 

AtrrMoarrr:  Section  II  of  tho  OeothermaJ 
8U«m  Act  of  1910  (M  8UC  1S«0)  (aoa  U 
Cm  Subpart  0244). 

9  271.1      Inlroductfcfto. 

Tho  regulations  In  this  part  preocrlbc 
the  procedure  to  be  followed  and  the  re- 
quirements to  be  met  by  holders  of  Fed- 
eral ceolhcrmal  leases  (see  I  271.2d>  and 
their  representatives  who  wish  to  unite 
with  each  other,  or  jointly  or  separately 
with  others.  In  collectively  adopting  and 
operating  under  a  cooperative  or  unit 
plan  for  the  development  of  any  gco- 
IhenruU  resources  pool,  field,  or  like  area, 
or  any  part  thereof.  Such  agreements 
may  be  initialed  by  lesaees.  or  where  in 
the  Interest  of  conserving  natural  re- 
source- they  are  deemed  necessary  they 
may  be  required  by  the  Director. 

|  271.2     Drfinlliuiia. 

The  following  terms,  ao  used  In  this 
pa  tnr  in  any  acrccmcnt  approved  under 
the  regulations  In  this  part,  shall  have 
tb*  mcinlngi  hetc  indicated  unlcs*  other- 
*L>c  deilned  In  such  agreement: 

(a)  Unit  agreement.  An  agreement 
or  plan  of  dcvelopincnt  and  operation 
for  Lho  production  and  uUllzailon  of 
separately  om-ncd  intciests  In  the  geo- 
Uternml  reaources  made  subject  thereto 
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a*  •  stogie  consolidated  unit  without  r«~ 
■erd  to  separate  ownerships  and  which 
provides  for  the  allocation  of  oorti  sod 
benefits  on  e  besi*  defined  to  th*  - 
meet  or  plan. 

(b>  Coopcrefree  ooreemret  An 
mem  or  plan  of  development  end  opere- 
&wxm  for  the  production  and  utilisation 
of  geothermal  resource*  made  subject 
thereto  to  which  aeparate  ownerahip 
gnm  arc  mdependrnUy  operated  with- 
out allocation  of  production. 

(c)  AsrermenX.  Por  convenience,  the 
term  "agreement"  a*  uaed  In  the  regula- 
tion* in  thi*  part  refer*  to  either  e  unit 
or  a  cooperative  agreement  ai  defined  in 
Paragraph*  (a)  and  (b>  of  thi*  aectkm 
unless  otherrlee  Indicated. 

<d  GeotfccrmoJ  teait.  A  leaae  Ueued 
under  the  act  of  December  34.  1M0  (M 
But  1586) .  pursuant  to  the  leasing  regu- 
lation* contained  to  49  CFR  Part  9*00, 
and.  unleee  the  context  Indicate*  other- 
viae,  "leaae"  mean*  •  exothermal  lease 

(c)  Unit  area.  The  area  deacrihed  in  a 
unit  agreement  a*  constituting  the  land 
logically  eubject  to  development  under 
such  agreement. 

(f>  Unitized  lend.  The  part  of  a  unit 
tree  committed  to  a  unit  a«-re«ment 

(»)  Unitized  tubitancn.  Deposit*  oi 
geothermal  resource*  recovered  from 
unitized  land'  by  operation  under  and 
pursuant  to  a  unit  agreement. 

(h)  Unit  operator.  The  person,  ftfla©- 
fH>Hnn  partnerahtp.  corporation,  or 
other  busine**  entity  designated  under  a 
unit  agreement  to  conduct  operation*  on 
unlttaed  land  aa  gpedfied  to  euch  agree- 
BMOt. 

(1)  ParUctvettne  area.  That  part  of 
the  Unit  Area  which  1*  deem:  1  to  be  pro- 
ductive from  a  hortaon  or  depoelt  and  to 
which  production  would  be  allocated  to 
the  manner  deacrihed  to  the  unit  agree- 
ment aaiumJng  that  all  land*  are  oata- 
mltted  to  the  unit  agreement.  . 

(j)  Worttna  interest.  The  hltarest 
held  to  exothermal  resources  or  to  land* 
containing  the  aame  by  virtue  of  a  leaae, 
operating  agreement,  fee  title,  or  other- 
wise under  which,  except  aa  otherwla* 
provided  to  a  unit  or  cooperative  agree- 
ment the  owner  of  rueh  interact  1*  reeled  - 
with  the  right  to  explore  for.  develop, 
produce,  and  utilize  such  resources  The 
right  delegated  to  the  unit  operator  ae 
such  by  the  unit  agreement  la  not  to  be 
regarded  aa  a  working  Inter***. 

(a)  Secretory.  The  Secretary  of  the 
Interior  or  any  pereon  duly  authorised  to 
exercise  powers  vasted  to  that  offices. 

(1)  Director.  The  Director  of  the  UA 
Oeologlcal  Survey. 

(m)  Jspenrtsor.  A  ni**a*ul*Ui*  of 
the  Secretary,  eubject  to  the  direction 
and  ruperrlsory  authority  of  the  Direc- 
tor, the  Chief.  Conservation  Division, 
Oeoloffieal  Surrey,  and  the  appropriate 
Regional  Conservation  Manager.  Conser- 
vation Division,  Oeologlcal  Survey,  aa- 
thortsed  and  empowered  to  regulate  op- 
erations and  to  perform  other  dutlec  pre- 
eerihed  to  the  regulation*  to  this  part  or 
any  subordinate  of  such  representative 
acting  under  his  direction. 


IUIB  AND  IfOUUTIONI 

■  171 J     tVeJgeeltoa  ef  eese. 

An  application  for  designation  of  an 
area  aa  logically  subject  to  development 
and/or  operation  under  a  unit  or  cooper- 
ative agreement  may  be  filed,  to  tripli- 
cate, by  any  proponent  of  such  an  agree- 
ment through  the  Supervisor  Bach  copy 
of  the  application  shall  be  accompanied 
by  a  map  or  diagram  oo  ft  scale  of  not  leas 
than  1  «~>h  to  1  mile,  outlining  the  area 
sought  to  be  designated  under  this  sec- 
tion. The  Pedarel.  Bute,  and  privately 
owned  land  ahould  be  indicated  on  said 
map  by  distinctive  symbol*  or  color*  and 
Federal  geothermsj  leasee  and  lease  ap- 
plication* ahould  be  Identified  by  aerial 
number.  Oeologlcal  information.  Includ- 
ing the  result*  of  geophysical  surveys, 
and  such  other  Information  as  may  tend 
to  show  that  unitization  i*  necessary  and 
advisable  In  the  public  interest  should  be 
furnished  to  triplicate    Oeologlcal  and 
geophysical    information    and    data   so 
furnished  will  not  be  ftvallftble  for  public 
Inspection,  as  provided  by  5  V3.C  section 
552(b).  without  the  consent  of  the  pro- 
ponent The  application  and  supportin** 
data  will  be  considered  by  the  Director 
and  the  applicant  win  be  Informed  of  the 
decision  reached.  The  designation  of  an 
area,  pursuant  to  an  application  filed  un- 
der this  section,  shall  not  create  an  ex- 
clusive   right    to    submit    an    executed 
agreement  for  such  area,  nor  preclude 
the  inclusion  of  such  area  or  any  part 
thereof  to  another  unit  area. 

1171.4     PreHmleery     eaukteraUeei     of 


|  171 A     Qeallfkstkw  »f  ujt  operator. 

A  unit  operator  must  miallfy  aa  to  dt- 
isenshlp  to  the  same  manner  aa  those 
holding  interests  to  geothermal  leases  is- 
sued under  the  Oeothermal  Steam  Act 
of  ltTO.  The  unit  operator  may  be  an 
owner  of  ft  working  Interest  to  the  unit 
area  or  such  other  party  as  may  be  se- 
lected by  the  owners  of  working  interests 
and  approved  by  the  Supervisor.  The 
unit  operator  shall  execute  an  acceptance 
of  the  dutlec  and  obligations  imposed  by 
the  agreement.  No  deslgnstian  of,  or 
change  to,  a  unit  operator  will  hemroa 
effective  unless  and  until  approved  by  the 
Supervisor,  and  no  such  approval  will  be 
granted  unless  the  unit  operator  U 
deemed  qualified  to  fulfill  the  duties  and 
ohligsUons  prescribed  to  the  agreement, 

|  171.7     Parties    k»   emit    er   eooperativ* 


The  form  of  unit  agreement  set  forth 
to  1371.19  it  acceptable  for  use  to  un- 
proved areas.  The  us*  of  this  form  is  not 
mandatory,  but  any  proposed  departure 
therefrom  ahould  be  submitted  with  the 
application  submitted  under  I  371 J  for 
preliminary  consideration  and  for  such 
revision  as  may  be  deemed  necessary.  In 
areas  proposed  for  unltiaatton  to  which 
s  discovery  of  geothermal  resources  has 
been  made,  or  where  a  cooperative  agree- 
ment to  «m  temple  tad,  the  proposed 
agreement  ahould  be  submitted  with  the 
amplication  submitted  under  I  3714  for 
preliminary  consideration  and  for  such 
revision  a*  may  be  deemed  rASceecary.  The 
proposed  form  of  agreemeot  should  be 
submitted  to  triplicate  and  should  be 
.plainly  marksd  to  Identify  the  proposed 
rarlaneee  from  the  form  oi  agreement 
set  forth  to  I  tllJX 

|S71J     Sum  bead. 

Where  State-owned  land  to  to  he  to- 
eluded  to  the  unit,  approval  of  the  agree 
ment  by  appropriate  Stat*  officials  ahould 
be  obtained  prior  to  its  submission  to  the 
Department  for  approval  of  the  executed 
agreement  When  authorised  by  the  laws 
of  the  Stats  to  which  the  unitised  land 
to  situated,  provision*  may  be  made  to 
the  agreement  accepting  State  law,  to 
the  extent  that  they  are  applicable  to 
Don-Pederel  on  Weed  sand. 


The  owners  of  any  rights,  title,  or  In- 
terest to  the  geothermal  resources  ds- 
poaiu  to  be  developed  and  operated 
under  an  agreement  can  be  regarded  as 
proper  parties  to  a  proposed  agreement. 
All  such  owners  must  be  Invited  to  Join 
as  parties  to  the  agreement.  If  any  owner 
falls  or  refuses  to  Join  the  agreement,  the 
proponent  of  the  agreement  should  de- 
clare this  to  the  Supervisor  and  ahould 
submit  evidence  of  efforts  made  to  ob- 
tain Joinder  of  such  owner  and  the  rea- 
son* for  nonjoinder. 

g  171  J)     Approval  of  ae  exereled  essJl  er 
eeopenDv*   asr*eiBW*e» 

(a)  A  duly  executed  unit  or  ooopera- 
ttv*  agreement  will  be  approved  by  the 
Secretary,  or  his  duly  authorised  repre- 
sentative, upon  a  determination  that 
such  agreement  1*  necessary  or  advisable 
to  the  public  Interest  and  la  for  the  pur- 
of  properly  oonservlng  the  natural 
Taking  tote  account  the  en- 
Ylronmental  consequence*  of  th*  action. 
Such  approval  will  be  Incorporated  to  a 
certificate  appended 'to  the  agreement. 
No  such  agreement  will  be  approved  un- 
less st  least  one  of  th*  parties  i*  a  holder 
Of  s  federal  lease  embracing  lands  beta** 
committed  to  the  agreement  and  uniass 
th*  parties  signatory  to  the  agreement 
hold  sufficient  Interest*  to  th*  area  to„ 
give  effective  control  of  operation* 
thereto. 

(b)  Where  a  duly  executed  agreement 
to  submitted  for  Departmental  approval. 
a  minimum  of  six  signed  counterparts 
should  be  filed.  The  same  number  of 
counterpart*  ahould  be  filed  for  dooo- 
menu  supplementing,  modifying,  or 
fm«wiiiw|  en  agreement,  iTvMnrtlng 
change  of  operator,  designation  of  new 
operator,  and  notice  of  surrender,  rslto- 
Quishment,  or  termination 

(e)  The  address  of  each  signatory 
party  to  the  agreement  ahould  be  In- 
serted below  th*  party*  denature.  Bach 
signature  ahould  be  attested  by  at  least 
one  witness,  if  not  notarised.  Corporate 
or  other  signatures  made  In  a  represent- 
ative capacity  must  be  ftccompanied  by 
a-rtdence  of  th*  authority  of  th*  tigna- 
toriea  to  act  unless  such  evidence  U  al- 
ready a  matter  of  record  to  the  United 
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Geological  Surrey    (The  parties 
.ecute  any  number  of  ecunterperu 

agreement  with  the  »mt  fore* 
Tect  as  If  all  parties  signed  the 
locument,  or  may  execute  a  ratl- 
n  or  consent  Is  a  separate  inatru- 
rith  like  force  and  effect.). 
Any  modification  of  an  approved 
oent  will  require  approval  of  the 
ary  or  his  duly  authorized  repre- 
ive  under  procedures  similar  to 
cited  in  paragraph  (a)  of  tola 
a. 

9     Filing  of  paper*  and  number  of 
ooalerparte. 

All  proposals  and  supporting  pa- 

Instrument*,  and  documents  sub* 

3  under  this  part  should  be  Died 

the   Supervisor,   unless    otherwise 

led  In  this  part  or  otherwlae  Id* 

*d  by  the  Director. 

Plans  of  development  and  opera* 

plans  of  further  development  and 

tlon,   and   proposed    participating 

and  revisions  thereof   should  be 

It  ted  in  quadruplicate. 

Eacn  application  for  approval  of  a 
-ipating  area  or  revision  thereof, 
d  be  accompanied  by  three  copies 
substantiating  geologic  and  engi- 
ne report,  structure  contour  map  or 
i.  crou-sectlon  or  other  pertinent 

)  Other  Ir-struments  or  documeata 
iltted  for  approval  should  be  sub* 
•d  for  approval  In  sumclent  number 
ermlt  the  approving  oSclal  to  re* 
at  least  one  approved  counterpart. 

1.10     Bond*. 

Ueu  of  separate  bonds  required  for 

Federal  leaae  committed  to  a  unit 

ement,  the  unit  operator  may  fur* 

and  maintain  a  collective  corporate 

ty  bond  or  a  personal  bond  condi- 

ed  upon  faithful  performance  of  the 

es  ar.d  obligations  of  the  agreement 

the  terms  of  the  leases  subject  there- 

'ersonr-l  bonds  shall  be  accompanied 

i  deposit  of  negotiable  Federal  secu* 

*  In  a  sum  equal  at  their  par  value 

he  amount  of  the  bond  and  by  a 

?er  conveyance  to  the  Secretary  of 

authority  to  sell  such  securities  In 

»  of  default  In  the  performance  of  the 

gallons  assumed  The  liability  under 

bond  shall  be  for  such  amount  as  the 

tervtsor  shall   determine  to  be  ade* 

ite  to   protect   the  'ntereste  of   the 

lted  States  Additional  bond  coverage 

y  be  required  whenever  deemed  neces- 

y  by  the  Supervisor.  The  bond  mutt 

filed  with  and  accepted  by  the  Bureau 

Land  Management  before  operations 

1  be  approved    A  form  of  corporate 

tty  bond  is  set  forth  In  I  771. is   In 

ae  of  changra  of  unit  operator,  a  new 

nd  must  be  filed  or  a  consent  of  surety 

the  change  In  principal  under  the 

UUng  bond  must  be  furnished. 

271.11     Appeal*. 

Appeals  from  final  orders  or  decisions 
sued  under  the  regulations  in  this  part 
tail  be  made  in  the  manner  provided 
.  SO  CFR  Pan  2M. 


1ULR  AND  REGULATIONS 

|  271.12  Form  mt  anil  aereesseat  fee 
an  pro-cd  area*. 

Cwr  AouxMtirr  rati  ro  D-rr-xarwwrr  asm 
OrrxtTio-t  or  wax  .............  Omr  Ana* 

Co-ran-?  or  ------       _         ,  1         __ 

•tare  or  ... . ............. __.__.. 

t*su  or  oosrTBsrte 

Artici* 

I    Enabling  <sot  and  regulation* 
XX     Deflniuoe*. 
XII     Onit  im  and  exhibits. 
XT    Cod  tree  uon  and  expansion  of  malt 

arc*. 
▼     U  mused   lend   aad   rmttleoil   *ub- 


VT. 

m 

TUX 


XI 

xn 

xm 
xrv 

XVI 
XV 

XVQ 

XVTZX 


XXI 

xxn 
jam 
xxiv 

XXV 
XX  VT 

xxvu 

xxvin 

xx  rx 


Halt  operator. 

twig-nation    or    re-novel    of    vast 

operator 
8  accuse nr  unit  operator. 
Accounung  provision*  end  unit  op* 

eretm*-  agreement. 
Xigtt*    and    obiigeoon*    of    unit 

operator. 
Plea  of  operation. 
Paruelpeuag  area*. 
Allocation  of  unitixed  rubstaaoea 
R«i;oquutm*at  of  Irene* 
IU=iai«  end  coiaLBvus  revalue* 
Operation*     oa     naoperuaipetlag 

lead. 
Lease*    end    aoatraeta    conformed 

and  extended. 
Effecti?*  l*t*  aad  tana. 
Appearance*. 

No  waJ-ar  of  certain  ngbta 
Unavoidable  dtlay. 
Postponement  of  obligation*. 
Nondifccnminnuoa^ 
Counterpart*. 
Subsequent  Joinder. 
Cocven»nt*  run  enth  the  lead. 
Notice. 
Lea*  of  tttla. 
Tasaa. 

Relation  of  parties. 
Special    fadtraJ    laeaa   stipulation 

and/ or  ooaaitioas 


...... TJhtt   *"smit7ht 

OOBWTT     ................ 


This  Agreement  aatarad  late  ee  of  the 
da*   of   .   It. _  by   and 

between  the  paruat  •vibecrtbLng,  ratirylBg. 
or  consenting  hereto,  and  herein  refarred  to 
as  the   "parties  hereto". 

WITNESSETH  erbrree*  tba  part  las  bare* 
to  art  tba  owner*  of  working,  royalty,  or 
otbar  geotaermal  reaoureee  lb  tar  tats  La  laced 
subject    to   this    Agreement;    a&d 

Whsree*  tba  Oeotbenn*]  Steam  Ast  of 
1970  (M  Stat  18SS).  hereinafter  rafarrad  to 
as  tba  "Act",  authorise*  federal  laaeiii  aad 
their  rrpreaecuu*ee  to  unite  with  etch 
otbar.  or  joiouy  or  separately  with  others,  la 
eoilectively  adopting  and  oparatlag  under  e 
oooperauve  or  unit  plaa  of  development  or 
operauon  of  en?  geotberm*.  rcecurcee  pool, 
field,  or  like  area,  or  any  part  thereof,  for 
the  purpose  of  mors  properly  conserving  tba 
natural  resource*  thereof,  whenever  deter- 
mined  and  certified  by  the  Secretary  of  the 
Interior  to  be  Beceaeary  or  advisable  in  tba 
public  interact,  and 

Whereas  the  parties  hereto  hold  suOelemt 

iBtereat  in  the Unit  Area  os-ar* 

tng  the  land  herein  deecrlbad  to  effectively 
eoncrsl  operations  therein:  aad 

Whereea  it  is  the  purpoaa  of  the  parties 
hereto  to  oon»*r»«  neturai  reacurcaa.  prevent 
arej-u.  and  eecure  other  benefiu  ootainabla 
through  development  and  operations  of  the 
area  sub)act  to  this  Agreement  under  the 
term*,  condition*,  aad  limitation-  herein  est 
forth: 

Now.  therefore,  la  eo&aideratiOT.  of  the 
puinHei  and  the  promiiee  hereLn  aontaiaeel. 


85075 

the  partlea  hereto  rrtmnrlt  to  this  arreetoeat 
their  raapeeure  InUraata  la  the  batov. 
de£oad  Out  Area,  aad  acrea  eev-o-niy  »j->-~*.g. 
themaalvas  a*  faUowa: 

-— —- .        arneia  a— estiauae  acr  awe  Eao*naTinwa 

1 J  The  Act  aad  an  valid  pertinent  rarula- 
tSe*M.  including  operating  and  ami  plan 
regulation*,  heretofore  or  hereafter  Larued 
thereunder  are  accepted  and  made  a  part  of 
thi*  agreement  a*  to  Federal  kaad*.  ■ 

11  Ai  to  DOD-Peden.  land*,  the  gao- 
thermal  reeourcea  operating  rerulatton*  in 
effect  a*  of  the  effective  date  hereof  govern- 
ing drilling  ar.d  producing  operation*,  not 
ineontuieai  a-itt  the  Lewi  of  the  State  in 
Which  the  noc-PadereJ  land  is  located,  are 
hereby  accepted  and  made  a  part  of  thl* 
agreement 

asttxg  m  o — ciruTTnovt 

3.1  The  following  terns  snail  b*v*  the 
meeningi  here  indicated : 

(a)  C«ot\ermaJ  Icon  A  leaae  ierueel  under 
the  e-n  of  Oaoe-r.ber  34.  1970  (94  Stat  1»*<). 
purtuaat    to    the    leumg    reg-uiauone    oon> 

-  tained  in  O  CTTl  Oroup  1300  and  unlee*  the 
oonun  Indicates  othrm**,  "Oeaee"  aaail 
m*aa  a  geovbermai  l«**e. 

(b)  Vnil  area  The  area  deacrlbad  IB  Art.- 
ale  IXJ  of  thu  Agrwenant. 

(e)  Vnit  Opcreior  The  parson,  laenrla- 
tlon.  partaertrup  cat  pcraBoa,  or  other  bust- 
net*  anuty  deeig-nated  under  thu  Agreement 
to  conduct  operation*  on  Cuoned  I-*"*  ae 
ipedfled  herein. 

(d)  rarfirfpettw*  area  That  part  of  the 
Unit  Are*  which  u  deemed  to  ha  product!?* 
trots  a  bonaon  or  dep^e:*.  and  to  which  pro- 
duction would  be  t-locatad  is  the  mArr^w 
dracrtbed  m  t£e  unit  a*>'eement  aeeocnlng 
that  a:i  land*  are  oocarcJtted  «e  the  unit 
aejreeB*Bt. 

(a)  Working  ifU(*erf  The  lLtrrart  bald  ta 
geotherrsa.  raaourcea  or  in  land*  contain l ng 
ta*  aa-ne  by  virtue  of  a  leaae  operating 
agreemem.  fee  UUe.  or  othcrenae.  under 
which,  eioept  •*  otherwise  provided  in  this 
Agreement,  the  owner  of  rucb  intereat  is 
veated  with  the  right  to  explore  for.  develop, 
produce  aad  utilise  ruch  raaourcea.  The  right 
de'.eg  a  ted  to  tte  Unit  Operator  ae  such  by 
toil  AgreemrBt  Is  not  to  be  regarded  a*  a 
Working  Intarert. 

(f!  Secretar*  The  Secretary  of  the  tnurlor 
or  any  pence  duly  authorised  to  esarclee 
powers  veiled  IB  that  othoar. 

(gl  -Mrrcto*.  The  Director  of  the  VM.  Oeo* 
logical  Survey. 

(b)  5-prrvieoT  A  rwpre*cDUtl-w  of  the 
Secretary,  subject  to  the  diracuoB  and  super, 
vleory  authority  of  the  Director,  the  Chief. 
Ooneerrellon  Dt""t*toa.  Oec-of.o*.  Surrey,  and 
the  appropriate  Regional  Conservation  lifana- 
ger.  Conservation  Division.  Oeoaogical  Survey, 
author! aed  and  ec-.po-jarad  to  regulate  opera- 
tlon*  and  to  perform  other  duuee  preacribed 
la  the  regulation!  la  this  part  or  any  subordl- 
nat*  of  such  representative  acting  under  his 

direction. 

•a 
ucna*  as — wit  -aa-  aars  aaaiarr* 

1.1  The  area  specified  oa  the  map  ettaehad 
hereto  marked  "Exhibit  A"  U  hereby  desig- 
nated   aad   recognised    a*   constituting   ta* 

Unit    Area,   containing    . ......    auies, 

snore  or  lee* 

The  aJ»»e  -described  nut  Area  ah  all  vbes 
practicable  be  erpanded  to  include  therein 
any  addition*,  land*  or  shell  be  eonwaetaal 
to  eselude  land*  wbtae-rer  ruab  arpanaioa  or 
esetraetloB  1*  dretned  to  he  m:  senary  at 
advuahls  to  oocJorm  with  the  purpasss  eg 


tJ   Esaibtt  A  attached  hareeo  ana 
a  pan  hereof  u  a  map  showtag  the  ewaaeiary 


»o.t4t-4n.n- 
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of  tin  Colt  Area,  tbs  boundaries  aad  ideir- 
9tr  of  tracts  tad  law  ta  eetd  area  to  tb* 
esteat  toovn  to  tb*  Unit  Operator. 

3  j  Exhibit  B  attached  hereto  end  mad* 
•  part  hereof  U  a  ecbedule  showing  to  tb* 
extent  known  to  tba  Unit  Operator  tbe 
i  nap  pereeoUge.  and  kind  of  ownership 
of  geotbermeJ  resource*  interact*  la  aiJ  land* 
ta  tba  Unit  Ana 

a  «  Exhibit*  A  aad  ■  aball  b*  revised  by 
tba  Unit  Operator  whenever  change*  tn  tba 
Unit  Area  render  such  revision  aiacciary,  or 
when  requested  by  tb*  Supanrlaor.  aad  not 
lass  than  0**  ooptes  of  tba  rertaad  Exhibit* 
shall  b*  died  with  tb*  Supervisor. 

utku  rv — coHrucnai   tin  extanbiom   o*> 
wwrr   ana* 

4.1  Unleia  otherwise  specified  herein,  tba 
expansion  and/or  contraction  of  tb*  Unit 
Area  contemplated  tn  Article  3  J  hereof  shall 
be  effected  la  tbe  folloelag  manner: 

(a)  Unit  Operator  either  on  demand  of  tb* 
Director  or  on  it*  own  motion  aad  after  prior 
concurrence  by  tb*  Director,  shall  prepare  a 
notice  of  proposed  erpaaaloa  or  contraction 
describing  tbe  contemplated  change*  la  tb* 
bouadarta*  of  tb*  Unit  Area,  tbe  reaaoaa 
therefore,  aad  tb*  proposed  effective  dat* 
thereof,  preferably  tb*  first  day  of  a  month 
subsequent  to  tb*  date  of  aotlo*. 

(b)  Said  aotlo*  shall  be  delivered  to  tb* 
Supervisor,  aad  copies  thereof  mailed  to  tb* 
last  known  address  of  «acb  Working  Interest 
Owner.  Leasee,  aad  Lessor  whose  interests  are 
affected.  advising  that  90  days  will  be  al- 
lowed for  submission  to  tb*  Unit  Operator 
of  any  objection*. 

(e)  Upon  expiration  of  the  90-day  ported 
provided  la  tb*  preceding  item  (b)  hereof. 
Unit  Operator  shall  file  with  tbe  Supervisor 
•Ttdeno*  of  """'"g  of  tb*  aotlo*  of  expsa- 
•loa  or  contraction  and  a  copy  of  any  objsc- 
Uons  thereto  which  bee*  been  filed  with  tb* 
Unit  Operator,  together  with  an  application 
tn  sufficient  number,  for  approval  of  such 
expansion  or  contraction  and  with  appropri- 
ate jolndara. 

(d)  After  due  consideration  of  all  pertinent 
Information,  tb*  expansion  or  contraction 
ahail,  upon  approval  by  tb*  Supervisor,  be- 
come effective  a*  of  tb*  data  prescribed  la 
to*  aotlo*  thereof. 

*-2  Unittaed  Leases,  taaofar  as  they  cover 
any  land*  which  are  excluded  from  tb*  Unit 
Area  under  any  of  tb*  provision*  of  this  Ar- 
ticle rv  may  be  maintained  aad  ooattauad  ia 
force  aad  effect  ta  aocordaao*  with  tba 
terms,  provisions,  aad  condition*  contained 
In  the  Act.  aad  tb*  lease  or  lea***  and  amend- 
ments thereto,  except  that  operation*  and/or 
production  under  this  Unit  Agreement  aball 
not  serve  to  maintain  or  continue  tb*  ex- 
cluded portion  of  aay  laaas. 

4J  All  legal  subdivision*  of  unltlaed  lead* 
(la.  40  acres  by  Oovemmental  survey  or  It* 
nearest  lot  or  tract  equivalent  la  instance*  of 
Irregular  surveys),  bo  part  of  wblob  it  aa- 
tliied  to  b*  withla  a  Participating  Area  oa 
the  fifth  aaalvaraary  of  tbe  effective  data  Of 
the  initial  Partictpatiag  Area  established 
under  this  Agreemaat.  shall  be  eliminated 
automatically  from  this  Agreement  effective 
a*  of  amid  fifth  aaalvaraary  aad  auch  laada 
ehaa  no  longer  be  a  part  of  tb*  Unit  Area  aad 
ahaU  no  longer  be  subject  to  this  Agreement 
unices  diligent  drilling  operations  are  ia 
progress  oa  aa  exploratory  well  oa  said  fifth 
anniversary,  la  which  evant  such  lands  aball 
not  be  eliminated  frora  tba  Unit  Area  for  aa 
long  as  exploratory  drilling  operations  are 
continued  diligently  with  not  more  thaa  four 
(4)  months  Una*  elapsing  between  tb*  oom- 
ptetioa  of  one  exploratory  wan  and  tb*  nni 
meacemant  of  tbe  next  exploratory  watt. 

4.4  Aa  exploratory  well,  for  tb*  purpoaas  of 
thU  Articl*  TV  u  defined  a*  any  well,  regard- 
laa  of  furfao*  location,  project**!  for  eora- 
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pletioa  In  a  sons  or  deposit  below  aay 
or  deposit  for  which  a  Participating  Are*  ha* 
been  estsbltshed  and  Is  la  effect,  or  any  wall. 
regardless  of  surface  location,  projected  for 
eompletloa  at  a  subsurface  locatioa  under 
Unitized  Lands  not  entitled  to  be  within  a 
Participating  Area. 

4.9  In  tbe  *v*at  an  exploratory  won  la 
completed  during  the  four  (4)  month*  Im- 
mediately preceding  tbe  fifth  anniversary  of 
tb*  initial  Participating  Area  established 
under  this  Agreement,  lands  not  entitled  to 
be  within  a  Participating  Area  aball  not  be 
•Uminated  from  this  Agreement  on  said 
fifth  aaalvaraary.  provided  tb*  drilling  of 
another  exploratory  well  is  commenced  under 
aa  approved  Plan  of  Operation  within  four 
(4)  months  after  tbe  completion  of  said  wall. 
Xa  such  event,  the  land  not  entitled  to  be  m 
participation  shall  not  be  eliminated  from 
the  Unit  Area  so  long  aa  exploratory  drilling 
operations  sre  continued  diligently  with  not 
more  than  four  (4)  months  time  elapsing 
between  tbe  eompletloa  of  one  exploratory 
well  and  tbe  commencement  at  tbe  next 
exploratory  well. 

4.6  With  prior  approval  of  tbe  Supervisor, 
a  period  of  time  la  exceas  of  four  (4)  month* 
may  be  allowed  to  •  lapse  between  the  com- 
pletion of  one  well  and  the  oommeaeemeat 
of  tbe  next  well  without  tbe  automatic  elimi- 
nation of  nonpartlcipetLog  acreage. 

4.7  Unitized  lands  proved  productive  by 
drilling  operations  which  serve  to  delay  auto- 
matic elimination  of  land*  under  this  Article 
XV  shall  be  Incorporated  Into  a  Participating 
Area  (or  Areas)  In  tbe  same  maauar  a*  such 
lands  would  have  bean  incorporated  la  such 
area*  had  such  land*  been  provaa  productive 
during  tb*  year  preceding  said  fifth 
aanrvwraary. 

4J  la  the  event  nonparUclpatlng  land* 
are  retained  under  this  Agreement  after  tb* 
fifth  anniversary  of  the  Initial  Participating 
Are*  a*  a  result  of  exploratory  drilling  opera- 
tions, all  legal  subdivisions  of  unltlaed  land 
(In.  40  acre*  by  Oove>-nm*nt  survey  or  its 
nearest  lot  or  tract  equivalent  la  Instances 
of  Irregular  Surveys),  no  part  of  which  I* 
entitled  to  be  withla  a  Participating  Area 
shall  be  eliminated  automatically  a*  of  tb* 
131  day.  or  such  later  date  as  may  be  estab- 
lished by  tb*  Supervisor,  following  the  com- 
pletion of  tbe  last  well  recognised  a*  delaying 
such  automatic  elimination  beyond  the  fifth 
anniversary  of  tb*  Initial  Participating  Aran 
attabllshad  under  this  Agreement.    . 

akttcu  v — vwniaan  Laws  aws 


1.1  All  land  committed  to  this  Agreement 
•hall  constitute  land  referred  to  herein  aa 
"Unltlaed  Land".  All  geo thermal  recourses 
la  and  produced  from  any  and  all  formation* 
of  tb*  Unltlaed  Land  are  unltlaed  under  tb* 
term*  of  this  agreement  and  harem  are  called 
-Unltlaed  Substance*." 


S.1 Is  hereby  designated  aa 

Unit  Operator  and  by  signature  hereto  aa 
Unit  Operator  agree*  and  consent*  to  accept 
tb*  duties  and  obligations  of  Unit  Operator 
for  tb*  discovery,  development,  production, 
distribution  and  utilization  of  Unltlaed  Sub- 
stance* aa  herein  provided.  Whenever  refer- 
ence a  made  herein  to  the  Unit  Operator, 
rush  reference  means  tb*  Ualt  Operator  eat- 
ing ta  that  capacity  and  not  as  an  owner  of 
Interest  In  Unltlaed  Subrtanose,  and  the  term 
"Working  Interest  Owner"  when  used  herein 
snail  Include  or  rater  to  Ualt  Operator  a*  tb* 
owner  of  a  Working  Interest  whan  aucb  aa 
tataraat  a  owned  by  It, 

rasrtaar  oa  ssasovai.  oa  wrr 


aball  have  tba  right  to  resign  Such  resign* 
tton  shall  not  become  effective  ao  a*  to  re- 
leaee  Unit  Operator  from  the  duties  ear 
obligations  of  Unit  Operator  or  termlnau 
Ualt  Operators  rights,  ae  such,  for  a  perioc 
of  six  (9)  months  after  notice  of  It*  lntentloi 
to  resign  ha*  been  servtd  by  Unit  Operatoi 
oa  all  Working  Interest  Owners  and  tba  Su- 
pervisor, nor  until  all  well*  then  drilled  here 
under  are  placed  in  a  satisfactory  oondlttor 
for  suspension  or  abandonment  whichever 
I*  required  by  tbe  Supervisor,  unless  a  nee 
Unit  Operator  shall  have  been  selected  anl 
approved  and  shall  have  taken  anmt  enl 
assumed  the  duties  and  obligation*  of  Uni< 
Operator  prior  to  the  expiration  of  sail 
period. 

7 2  After  tbe  establishment  of  a  Participate 
ing  Area  hereunder  Unit  Operator  shall  havi 
tb*  right  to  resign  in  tbe  manner  and  subjec 
to  the  limitation*  provided  in  7.1  above. 

7.9  Tbe  Unit  Operator  may,  upon  defaul' 
or  failure  in  tbe  performance  of  lu  dutlea  oj 
obligations  hereunder,  be  subject  to  rvmon. 
by  tbe  same  percentage  vote  of  tbe  owner 
of  Working  Intereets  a*  herein  provided  fo; 
tba  selection  of  a  new  Unit  Operator.  Suet 
removal  shall  be  effective  upon  notice  thereo. 
to  the  Supervisor. 

7.4  The  resignation  or  removal  of  Unl 
Operator  under  this  Agreement  aball  not  tor 
minate  its  right,  title,  or  interest  aa  Ux 
owner  of  a  Working  Interest  or  other  In- 
terest ta  Unltlaed  Substances,  but  upon  th> 
resignation  or  removal  of  Unit  Operator  be 
coming  effective,  ruch  Unit  Operator  ahal 
deliver  possession  of  all  wells,  equipment 
material,  and  appurtenance*  used  in  eon 
ducting  the  unit  operations  to  tbe  now  dul; 
qualified  aucoeasor  Unit  Operator  or.  if  n< 
such  new  unit  operator  I*  elected,  to  tJ* 
common  agent  appointed  to  represent  U* 
Working  Internet  Owners  la  any  action  takei 
hereunder  to  be  used  for  the  purpoae  of  eon 
ducting  operations  hereunder. 

7.6  In  all  Inrtanoes  of  resignation  or  r* 
moval.  until  a  eucoeesor  Unit  Operator  b 
•ejected  aad  approved  a*  hereinafter  pro- 
vided, tbe  Working  Interest  Owners  aball  bs 
jointly  responsible  for  performance  of  th< 
duties  and  obligations  of  Unit  Operator,  anc 
•hall  not  later  than  SO  days  before  euet 
resignation  or  removal  become*  effective  ap- 
point a  common  agent  to  re pr scent  thee 
la  any  action  to  be  taken  hereunder. 

7.8  The  resignation  of  Unit  Operator  ahaT 
not  reieea*  Unit  Operator  from  any  liabUit) 
for  any  default  by  it  hereunder  oocumn* 
prior  to  the  effective  date  of  its  resign* tton 

sarscu  vox — scocxaeoa  uwxt  owssuroa 

8  1  IT.  prior  to  the  establishment  of  a  Par. 
tidpattng  Area  hereunder,  the  Unit  Operatoi 
•hall  resign  ea  Operator,  or  ahail  be  removed 
aa  provided  ia  Article  VTJ,  a  ruooesaor  Unii 
Operator  may  b*  selected  by  vote  of  the  own- 
ers of  a  majority  of  the  Working  Interest* 
la  Unltlaed  Substance*,  baaed  on  their  re- 
apectlve  shares,  on  an  acreage  basis,  la  ah* 
Unl  Used  Land. 

81  tf,  after  the  establishment  of  a  Par- 
ticipating Area  hereunder,  the  Unit  Operatoi 
ahail  resign  aa  Unit  Operator,  or  ahail  be  re- 
moved a*  provided  la  Article  VTJ.  a  ruacsssc* 
Unit  Operator  may  be  selected  by  vote  of  tb* 
owners  of  a  majority  of  the  Working  Interests 
in  Unltlaed  Substance*,  based  on  their  r+- 
apectlve  shares,  on  a  participating  acreage 
basis.  Provided,  that.  If  a  majority  but  leas 
then  80  percent  of  the  Working  Interest  la 
the  Participating  Land*  is  owned  by.th* 
party  to  this  agreement,  a  concurring  vote  of 
on*  or  more  additional  Working  Interest 
Owners  owning  10  percent  or  more  of  th« 
Working  Interest  la  tb*  partlclpsting  land 
th*li  be  required  to  selects  new  Unit  Op- 


7.1  Prior  to  the  establishment  of  s  Par- 
Ustpattag   Arse,   hereunder,   Unit   Operator 


8J    Tba    selection    of    a    suae  ess  or    Ualt 
Operator  shall  not  become  affective  until 
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(ft)  Tb*  Unit  Operator  ao  selected  shall 

.cept  In  writing  tb*  duties,  obligation*  and 

responsibilities   of    tbe    Unit   Operator,   and 

(b)  Tbe  eel  eclloo  shall  h*v*  besn  approved 
by  Um  Supervisor. 

1.4  If  no  successor  Unit  Operator  k  selected 
•Ad  qualified  aa  herein  provided,  tbe  Director 
ftt  his  election  may  declare  this  Agreement 
term  I  na  tad 

utu  zx — *coocwtd»c  reornnoiea  un  mm 
ornu.TD»o  immuirr 

t.l  Costs  aad  expenses  incurred  by  Unit 
Operator  ta  conducting  unit  operation* 
hereunder  ahali  be  paid  and  apportlonad 
among  and  boma  by  the  owner*  o/  Working 
In t«re*tj ;  ail  Is  accordance  with  the  agree- 
ment or  agreement*  entered  Into  by  and 
between  the  Unit  Operator  and  the  owner* 
of  Working  Interests,  wbe'thar  00*  or  mora, 
separately  or  collectively. 

93  Any  agreement  or  agreements  entered 
Into  between  the  Working  Interest  Owners 
and  the  Unit  Operator  as  provided  In  this 
Article,  whether  one  or  more,  are  bareln  re- 
ferred to  aa  the  "Unit  Operating  Agreement**. 

93  The  Unit  Operating  Agreement  ahali 
provide  the  manner  In  which  the  Working 
Interest  Owners  shall  be  entitled  to  receive 
their  respective  share  of  the  benefits  accruing 
hereto  in  conformity  with  their  underlying 
operating  agreements,  leases,  or  other  can- 
tracts,  and  such  other  right*  and  obligations, 
as  between  Unit  Operator  aad  the  Working 
Interest  Owners. 

0.4  Neither  tbe  Unit  Operating  Agreement 
nor  any  amendment  thereto  shall  be  deemed 
either  to  modify  any  of  the  terms  snd  con- 
ditions of  this  Agreement  or  to  relieve  the 
Unit  Operator  of  any  right  or  obligation 
established   under  this  Agreement. 

9 £  In  case  of  any  Inconsistency  or  conflict 
between  this  Agreement  and  the  Unit  Operat- 
ing Agreement,  thl*  Agreement  shall  govern. 

9.6  Three  true  copies  of  any  Unit  Operat- 
ing Agreement  executed  pursuant  to  this 
Article  IX  shall  be  filed  with  the  Supervisor 
prior  to  approval  of  thl*  Agreamant. 

asmcia  s — ajcim   ajtd  osutinosi  or  trwrr 


10.1  The  right,  privilege,  and  duty  of  es- 
•rclstng  any  and  ail  right*  of  the  part  lea 
hereto  which  are  Decenary  or  convenient  fee 
prospecting,  producing,  distributing  or  uti- 
lizing Unitized  Substances  art  hereby  dele- 
gated to  and  shall  be  exercised  by  the  Unit 
Operator  as  provided  In  this  Agreement  In 
accordance  with  a  Plan  of  Operation*  ap- 
proved by  the  Supervisor. 

K>3  Upon  request  by  Unit  Operator,  ac- 
ceptable evidence  of  title  to  gcotbermsJ  re- 
sources interests  In  tbe  Unitized  Land  shall 
be  deposited  with  the  Unit  Operator,  and 
together  with  this  Agreement  shall  oooatl- 
tut*  and  define  the  tight*,  privilege*,  and 
obligations  of  Unit  Operator. 

10.3  Nothing  in  this  Agreement  ahali  b* 
construed  to  transfer  title  to  any  land  or 
to  any  leas*  or  operating  agreement.  It  taring 
understood  trial  the  Unit  Operator.  In  it* 
capacity  aa  Unit  Operator  shall  exercise  the 
rights  of  possession  and  use  vested  In  the 
parties  hereto  only  for  th*  purpose*  speci- 
fied in  this  Agreement. 

10.4  The  Unit  Operator  ahali  take  such 
measure*  as  the  Supervisor  deems  appro- 
priate and  adequate  to  prevent  drainage  of 
Unitized  Substance*  from  Unitized  Land  by 
walls  on  land  not  subject  to  this  Agreement. 

104  The  Director  Is  hereby  vested  with  au- 
thority to  alter  or  modify  from  time  to  time, 
la  his  discretion,  tbs  rat*  of  prospecting  and 
ds-velopm*nt  and  the  quantity  and  rata  of 
production  under  this  Agreement. 

smcu  a — ruji  or  ottdmtiosi 

11.1  Concurrently  with  the  submission  of 
this  Agreamant  for  approval.  Unit  Operator 
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ahali  submit  aa  aootptabi*  Initial  flan  of 
Operation  Said  plan  ahali  be  a*  complete  aad 
adequate  a*  the  Supervise-  may  drtsrmtns 
to  be  necessary  for  timely  exploration  and/ 
or  development  aad  to  insure  proper  pro- 
tection of  the  environment  and  con*ej  ration 
Of  the  natural  resources  of  tbe  Unit  Area. 

11.2  Prior  to  the  expiration  of  the  Initial 
Plan  of  Operation,  or  any  subsequent  Plan 
of  Operation,  Unit  Operator  ahali  submit  for 
approval  of  tb*  Supervisor  aa  acceptable 
•ubaequent  Plan  of  Operation  for  the  Unit 
Area  which,  when  approved  by  the  Super- 
visor, shall  constitute  the  exploratory  and/ 
or  development  drilling  and  operating  obli- 
gation* of  Unit  Operator*  under  this  Agree- 
ment for  the  period  specified  therein. 

11.1  Any  plan  of  Operation  submittod 
hereunder  shall 

(a)  Specify  tbe  number  aad  locations  of 
any  wall*  to  be  drilled  and  the  proposed 
order  and  time  for  such  drilling,  aad 

(b)  To  the  extent  practicable,  specify  th* 
operating  practice*  regarded  as  necessary  and 
advtsabls  for  proper  conservation  of  natural 
resources  and  protection  of  tha  environment 
In  compliance  with  (action  t.l. 

11.4  The  Plan  of  Operation  submitted 
concurrently  with  this  Agreement  for  ap- 
proval ahali  prescribe  that  within  alx  (6) 
month*  after  the  effective  date  hereof,  tbe 
Unit  Operator  shall  begin  ta  drill  an  ade- 
quate test  well  at  a  location  approved  by  the 
Supervisor,  unless  on  such  effective  data  • 
well  is  being  drilled  coniormably  with  the 
terms,  hereof,  sad  thereafter  continue  such 

drilling    diligently    until-  tbe    

formstlon  has  been  tested  or  until  at  a  lesser 
depth  unitized  substances  shall  be  dis- 
covered which  can  be  produced  In  paying 
quantities  (ta..  quantities  aufflclant  to 
repsy  the  cost*  of  drilling,  completing,  and 
producing  operations,  with  a  reasonsbla 
profit)  or  the  Unit  Operator  shall  st  any  time 
establish  to  the  satisfaction  of  the  Super- 
visor that  further  drtlltn;  of  said  well  would 
be  unwarranted  or  impracticable,  provided, 
however,  that  Unit  Operator  shall  not  in  any 
•vent  be  required  to  drill  said  well  to  a  depth 
In  excess  of . feet. 

11  a  The  initial  plan  of  Operation  and/or 
•ubaequent  Plana  of  Operation  submitted 
under  this  article  shall  provide  that  the  Unit 
Operator  shall  initiate  a  continuous  drilling 
program  providing  for  drilling  of  no  less  than 
one  well  at  a  time  and  allowing  no  more  than 
•tx  (6)  month*  time  to  elapse  between  com- 
pletion of  on*  well  and  tbe  beginning  of  tbe 
next  well,  until  a  well  capable  of  producing 
Unitized  Substances  In  paying  quantities  1* 
completed  to  the  satisfaction  of  the  Super 
elaor  or  until  it  1*  reasonably  proved  that 
the  Unitized  Land  U  incapable  of  producing 
Unitized  Substance*  in  paying  quantities  in 
the  formation*  drilled  under  thl*  Agreement 

11. «  When  warranted  by  unforeseen  clr- 
eumttanoe*,  the  Supervisor  may  grant  a  sin- 
gle extension  of  any  or  all  of  the  critical  dates 
for  exploratory  drilling  operation*  cited  In 
the  Initial  or  subsequent  Plans  of  Operation. 
Wo  such  extension  shall  •xcaed  a  period  of 
four  (4)  month*  for  each  wall,  required  by 
tha  initial  Plan  of  Operation. 

117  UntU  there  is  actual  production  of 
Unitized  Substance*,  tb*  failur*  of  Unit 
Operator  to  timely  drill  any  of  the  well*  pro- 
vided for  In  Plan*  of  Operation  requited 
under  this  Article  XI  or  to  timely  submit  an 
acceptable  aubaequent  Plan  of  Operations, 
anall.  after  notice  of  default  or  notios  of  pro- 
spective default  to  Umt  Operator  by  the 
Supervisor  and  after  failure  of  Unit  Operator 
to  remedy  any  actual  default  within  a  rwa- 
snnabls  time  (a*  determined  by  th*  Sups.- 
visor),  result  In  automatic,  termination  of 
this  Agreement  effective  a*  of  th*  date  of  tb* 
default,  a*  determined  by  tha  Supervisor. 

11  3  Separate  plans  of  Operation*  may  be 
•uamitUd    for    separate    productive    son**. 
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subject  to  th*  approval  of  ta*  Supervisor. 
also  iruhjaet  to  the  spproral  of  the  Super- 
visor. Plans  of  Operation  shall  be  modified 
or  supplemented  when  necessary  to  meet 
change*  la  condition*  or  to  protect  th*  In- 
terest of  all  parties  to  this  ag-rasmant. 

arrzeu  is — *umcxnxan  asaus 

U.I  Prior  to  the  comma  nc*m*nt  of  produc- 
tion of  Unitized  Subrtancea,  the  Unit  Oper- 
ator shall  submit  for  approval  by  th*  Super- 
visor a  schedule  (or  schedules)  of  all  land 
then  regarded  a*  reasonably  proved  to  be 
productive  from  a  pool  or  deposit  discovered 
or  developed;  all  land*  In  said  schedule  (or 
schedules),  on  approval  of  the  Supervisor, 
will  eonstltuts  a  Participating  Area  (or 
areas)  effective  a*  of  the  data  production 
commences  or  th*  effectlv*  date  of  this  Unit 
Agreement .  whicho-ver  1*  later  Said  echsduls 
(or  schedules)  shall  also  set  forth  th*  par- 
centage  of  Unltlaed  Subs-tsnces  to  be  allo- 
cated, a*  herein  provided,  to  each  tract  la  th* 
Participating  Area  (or  Areas)  so  established 
snd  *ht_".  govern  tha  allocation  of  production 
commencing  with  th*  efiectlvc  date  of  th* 
Participating  Area. 

13.3  A  asperate  Participating  Are*  ahali  be 
established  for  each  separate  pool  or  deposit 
of  Unitized  Substance*  or  for  any  group 
thereof  which  Is  produced  as  s  single  pool  or 
dspoalt  and  any  two  or  mora  Participating 
Area*  ao  established  may  be  combined  into 
one.  on  approval  of  ta*  Supervisor.  The  effec- 
tlv* data  of  any  Participating  area  ea-tab- 
liahed  after  the  commencement  of  actual 
production  of  Unltlaed  Substance*  shall  be 
tb*  first  of  th*  month  In  which  1*  obtained 
the  knowledge  or  information  00  which  the 
establishment  of  said  Participating  Area  U 
baaed,  unless  •  more  approprlats  effective 
date  I*  proposed  by  the  Unit  Operator  and 
approved  by  the  Supervisor. 

123  Any  Participating  Area  (or  Areas) 
established  under  13.1  or  133  abov*  ahali. 
subject  to  the  approval  of  the  Supervisor,  be 
revised  from  tim*  to  time  to  include  addi- 
tional land  then  regarded  a*  reasonably 
proved  to  b*  productive  from  the  pool  or  de- 
posit for  which  tha  Participating  Area  was 
established  or  to  Include  lands  necessary  to 
unit  operations,  or  to  exclude  land  then  re- 
garded as  reasonably  proved  not  to  be  pro- 
ductive from  th*  pool  or  deposit  for  which 
tha  Participating  Area  was  established  or  to 
exclude  land  not  necessary  to  unit  operations 
and  th*  schedule  (or  schedules)  of  allocation 
percentage*  shall  be  revised  accordingly 

12.4  Subject  to  the  limitation  cited  in  13  1 
hereof,  the  effective  date  of  any  revision  of  a 
Participating  Area  established  under  Articles 
13.1  or  13.3  anall  be  th*  first  of  the  month  In 
which  t*  obtained  the  knowledr*  or  Informa- 
tion on  which  such  revision  14  predicated. 
provided,  however,  that  a  more  appropriate 
effective  date  may  be  usad  IX  justified  by  the 
Unit  Operator  and  approved  by  the  Super- 
visor 

133  No  land  shall  be  excluded  from  a  Par- 
ticipating Area  on  account  of  depletion  cf 
tb*  Unitized  Substance*,  except  that  any 
Participating  Area  established  under  th*  pro- 
visions of  this  Art'el*  XII  shall  tsrminst* 
automatically  whenever  all  operation*  sr* 
abandoned  In  th*  pool  or  deposit  for  which 
tha  Participating  Area  wa*  established. 

133  Nothing  herein  oontained  shall  be 
construed  aa  requiring  any  retroactive  ad- 
justment for  production  obtained  prior  to 
the  effective  data  of  th*  revision  of  s  Partlcl- 
petlng 
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11.1  AO  Unltlaed  Substances  prodoosd 
from  s  Participating  area,  established  under 
this  Agreement,  ahali  be  deemed  to  be  pro- 
duocd  equally  on  an  acreage  basis  from  tb* 
several  tzaet*  of  UnlUaed  Land  within  th* 
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Traduction. 

P  13  3  For  tht  purpose  of  determining  any 
benefits  accruing  u^der  thi*  Agreement,  eaca 
Tr*ct  of  Unitized  Land  »h»"  be?*  allocated  to 
it  .uch  p«c*nuge  ol  said  production  a*  th* 
number  of  ecrei  id  the  Tract  Include  Id  th* 
Parilcipntine:  Are.  bear*  to  tbt  to  Ml  numb*r 
of  acres  of  Unitued  L*»d  »«>  •*»«  Participat- 
es 3  *Aik>eatioc  of  production  hereunder 
for  purpoMi  otaer  then  for  aettlement  of  tn* 
ro«aJtt  ouiigstion*  of  tht  respective  Work- 
u,  interest  Owoin.  shell  be  on  tbt  bull 
»rr«r.b*d  tn  th*  Uolt  Operating  Ajr«ua«iil 
•  u.ibtr    in    conformity    with    th*    bull   of 

«U.>C*llOB  Ml  lortb  *bOV*  Or  Otb*TWt**. 

114  Tht  CnitUed  3ub*t*nce*  produced 
from  a  Pirtieioeting  Are*  shell  be  allocated 
M  provided  herein  regardless  of  whether  any 
w,.,,  ,p»~drill*d  on  aay  particular  pen  or 
vaci  of  »*id  Participating  Are*. 
*mctx  uT-uun9cnH«»t  or  leases 
i<  i  Pursuant  to  th*  provisions  of  the  Ped- 
»r«.  i  cites  and  43  CPU  3244  1.  a  lets**  of 
rrccrd  shall,  subject  to  tbs  provisions  of  th* 
fr.it  Operating  Agreement,  bar*  the  right 
to  relinqjish  any  of  iu  interest*  In  Klmi 
committed  hereto,  tn  whole  or  in  part,  pro- 
v-.ded.  tba:  no  relinquishment  iball  bo  mad* 
of  intereiu  in  land  within  a  Participating 
Arra  without  tht  prior  approval  of  tba 
Director. 

14 2  A  Working  Interest  Owner  may  *z*r- 
clac  tbt  right  to  lumadn,  whan  ruch  right 
1*  vested  in  it  by  any  non-Pedtral  leaaa.  rub- 
IraM,  or  operating  agreement,  provided  that 
eacn  party  wbo  will  or  might  acquire  the 
Working  Interest  In  such  less*  by  such  sur- 
render or  by  forfeiture  is  bound  by  the  term* 
of  this  Agreement,  and  further  provided  that 
r.o  relinquishment  aball  be  made  of  such 
land  within  a  Participating  Area  without  the 
prior  written  oonseat  of  the  non-Federal 
Lessor 

14J  If  M  the  result  of  r*linqul*hm*nv 
surrender,  or  forfeiture  the  Working  Inter- 
est* become  vested  la  the  fee  owner  or  leaeor 
of  the  Unitized  Substance*,  ruch  owner  may: 
(1)  Accept  tboee  Working  Interest  rights 
and  obligations  subject  to  thi*  Agreement 
and  the  Unit  Operating  Agreement:  or 

(3)  Lease  the  portion  of  such  land  a*  la 
Included  in  a  Participating  Area  established 
hereunder,  subject  to  this  Agreement  and  th* 
Unit  Operating  Agreement,  and  provide  for 
the  independent  operation  of  any  part  at 
such  land  that  Is  not  then  included  within  a 
Participating  Area  established  hereunder. 

li.4  If  the  fee  owner  or  leaeor  of  the 
Unitized  Substance*  doe*  not.  (1)  accept  the 
Working  Interest  rights  and  obligations  sub- 
ject to  this  Agreement  and  the  Unit  Operat- 
ing Agreement,  or  (3)  lease  fuoh  leads  as 
provided  la  14 J  above  within  six  (•)  months 
after  the  relinquished,  surrendered,  or  for* 
fe.ted  Working  Interest  become*  vested  IB 
aaid  fee  owner  or  lessor,  the  Working  In- 
terest benefits  and  obligations  accruing  *o 
inch  lend  under  this  Agreement  and  the 
Lait  Operating  Agreement  shall  be  shared  by 
the  owners  of  the  remaining  unitized  Work- 
ing Interests  la  accordance  with  their  rerpee* 
tire  Working  Interest  ownerships,  aad  rush 
oaner*  of  Working  Interest*  snail  compen- 
sate the  fee  owner  or  leaeor  of  Unitleed  Bub- 
staneet  in  such  laad*  by  paying  turns  equal 
to  the  rentals,  minimum  royalties,  aad  royal- 
ties applicable  to  such  lands  under  the  leas* 
or  leases  m  effect  when  the  Working  Inter- 
est* were  relinquished,  surrendered,  or  for- 
felted, 

>4»  Subject  to  th*  provision*  of  14.4 
above,  en  appropriate  accounting  and  swttla- 
meni  »h«ji  ne  made  for  all  benefit*  accruing 
*o  or  permeate  and  expenditure*  made  or  ta- 
w-wed oo  behalf  of  any  *xm-*nd*r*d  or  for- 
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fatted  Working  Interest  subsequent  to  th* 
date  of  surrender  or  forfeiture,  and  payment 
of  any  moneys  found  to  be  owing  by  such  aa 
accounting  sbal)  be  made  as  betweca  to* 
parties  within  thirty  (30)  days. 

14  6  tn  the  event  no  Unit  Operating  Agree- 
ment is  la  exlt'-ence  aad  a  mutually  accept- 
able agreement  cannot  be  consummated  be- 
tween the  proper  parties,  th*  Supervisor  may 
prescribe  sucb  reasonable  and  equitable  con- 
dition* of  agreement  a*  be  deem*  warranted 
under  the  arcumstaaos*. 

14  7  The  eierclse  of  aay  right  rested  la  a 
Working  Interest  Owner  to  reassign  such 
Working  Interest  to  the  party  from  whom 
obtained  shall  be  subject  to  the  same  condi- 
tions as  est  forth  tn  this  Article  XTV  la  re- 
tard to  the  eierclse  of  a  right  to  surrender. 

unai  rv — bxwtaxj  urn  uonwru  soraLrm 

16.1  Any  unitized  lease  on  non-Pederal 
land  containing  provisions  which  would 
terminate  sucb  lease  unless  drilling  oper- 
ation* are  commenced  upon  the  laad  cov- 
ered thereby  within  the  time  therein  speci- 
fied or  rentals  are  paid  for  the  privilege  of 
deferring  such  drilling  operations,  the  rent- 
als required  thereby  shall,  notwithstanding 
any  other  provisions  of  tbt*  Agreement,  be 
deemed  to  accrue  as  to  th*  portion  of  the 
leas*  aot  included  within  a  Participating 
Are*  and  become  payable  during  the  Una 
thereof  as  extendsd  by  this  Agreement,  tad 
nntU  the  required  drillings  are  commenced 
upon  th*  laad  covered  thereby. 

16.3  Rented*  are  payable  on  Federal  leases 
on  or  before  the  anniversary  date  of  each 
I****  ye*n  minimum  royalties  accrue  from 
the  anniversary  date  of  each  lease  year  and 
are  payable  at  the  end  of  the  leas*  year. 

16 J  Beginning  with  the  leas*  year  com- 
mencing on  or  after  ....... and  for  each 

lease  year  thereafter,  rental  or  minimum 
royalty  for  lands  of  th*  United  Sutes  subject 
to  this  Agreement  shall  be  mad*  oa  th* 
following  basis; 

(a)  Aa  advaac*  annual  rental  tn  th* 
amount  proscribed  la  uaiUsed  Federal  Is****, 
la  no  event  creditable  against  production 
royalties,  shall  be  paid  for  each  acre  or  frac- 
tion thereof  which  is  not  within  a  Partici- 
pating Area. 

(b)  A  minimum  royalty  shall  be  charted 
at  the  beginning  of  each  leas*  year  (such 
minimum  royalty  to  be  due  a*  of  th*  last 
day  of  th*  tease  year  and  payable  withla 
thirty  (60)  days  thereafter)  of  63  aa  acre  or 
fraction  thereof,  for  all  Unitized  Acreage 
within  a  Participating  Are*  as  of  tht  begin- 
ning of  the  lea**  year  If  there  Is  production 
during  tht  lease  year  th*  deficit,  U  aay, 
between  the  actual  royalty  paid  aad  th* 
minimum  royalty  prescribed  herein  shall  be 
paid. 

16.4  Sent*!  or  minimum  royalties  due  oa 
leases  committed  hereto  shall  be  paid  by 
Working  Interest  Owners  responsible  there- 
for under  ousting  contracts,  laws,  and  regu- 
lations, or  by  th*  Unit  Operator.  ' 

16.8  Bettltmtnt  for  royalty  interest  shall 
be  made  by  Working  Interest  Owners  re- 
sponsible therefor  under  ezlrtlag  contract*, 
laws,  aad  regulations,  or  by  tht  Unit  Oper- 
ator, on  or  before  tht  last  day  of  each  month 
tor  Unit  Hied  Substances  produced  during  tht) 
preceding  calendar  month. 

18.6  zVoyalty  dut  th*  United  Stat**  shall 
be  computed  as  provided  la  th*  operating 
regulation*  and  paid  la  value  as  to  all  Unit- 
ized Bubrtaaoa*  oa  the  basis  of  the  amount* 
thereof  allocated  to  unitized  Federal  laad 
a*  provided  herein  at  the  royalty  rat*  or  rate* 
specified  la  the  respective  Federal  lease*. 

18. T  Nothing  herein  contained  shall  op- 
erate to  relieve  th*  lessees  of  any  land  from 
their  respective  lass*  obligations  for  th* 
p*yrn«nt  of  aay  rental,  minimum  royalty,  or 
royalty  due  under  their  li  mitts 
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16  1  Any  party  hereto  owning  or  control- 
ling th*  Working  Interest  ts  any  Unltued 
Land  having  thereon  a  regular  well  location 
may.  with  the  approval  of  tbe  Supervisor  and 
at  such  party*  tole  risk,  costs,  aad  trpent*. 
drill  a  wall  to  teat  any  formation  of  deposit 
far  which  a  Participating  Are*  bat  not  been 
established  or  to  test  any  formation  or  de- 
posit for  which  a  Participating  Area  ha*  been 
established  tf  such  location  la  not  within 
•aid  Participating  Area,  unlets  within  60 
dsyt  of  receipt  of  notice  from  said  party  of 
his  intention  to  drill  tbe  well,  tht  Unit 
Operator  sleets  and  commences  to  drill  such 
a  well  in  like  manner  as  other  wells  sre 
drilled  by  tbe  Unit  Operator  under  this 
Agreement. 

16.3  If  any  well  drilled  by  a  Working  In- 
terest Ovmtr  other  than  the  Unit  Operator 
prove*  that  th*  land  upon  which  aeid  well 
is  tltuaved  may  properly  be  included  tn  a 
Participating  Area,  ruch  Participating  Arva 
shall  be  established  or  enlarged  as  provided 
in  this  Agreement  and  the  well  shall  there- 
after be  operated  by  tbe  Unit  Operator  tn 
accordanc*  with  the  term*  of  thi*  Agreement 
and  tht  Unit  Operating  Agreement. 

isnc-LX  rvn — txtMU  sjtd  cotrrxtcra 
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17.1  The  term*,  condition*,  and  prorlslona 
of  all  lease*,  sublease*,  and  other  contracts 
relating  to  exploration,  drilling,  develop- 
ment, or  utilization  of  geotherrr.al  resource* 
oa  lands  committed  to  this  Agreement,  are 
hereby  expressly  modified  and  amended  only 
to  the  extent  necessary  to  msJt*  tbt  same 
conform  to  tbe  provision*  hereof,  otherwise 
said  leases,  subleases,  and  contract*  ahafl 
remain  In  full  force  aad  effect. 

17J  Tbe  parties  hereto  consent  that  the 
Secretary  shall,  by  his  approval  hereof,  mod- 
ify and  amend  th*  Fed  era!  lease*  committed 
hereto  and  tht  regulations  la  respect  thereto 
to  the  extent  necessary  to  conform  said 
lee  tat  and  regulations  to  tht  provision*  of 
this  Agreement. 

17  J  Th*  development  aad /or  operaCoe  of 
lands  tubjeot  to  thi*  Agreement  under  th* 
terms  hereof  thai!  be  deemed  full  perform- 
ance of  any  obligstionj  for  d*vtlopm*nt  aad 
operation  with  respect  to  each  and  tvary 
separately  owned  tract  tubjact  to  thu  Agree- 
ment, regardless  of  whether  there  Is  aay 
developmeat  of  aay  particular  tract  of  th* 
Unit  Are*. 

17.4  DrllUag  and/or  producing  operatloaa 
performed  hereunder  upon  aay  tract  of  Uni- 
tized Lands  will  be  accepted  and  deemed  to- 
be  performed  upon  aad  for  tbe  benefit  of 
each  and  every  tract  of  Unitized  Land. 

178  Suspension  of  operations  aad /or  pro- 
duction on  all  Unitized  Is,nds  pursuant  to 
direction  or  consent  of  tht  Secx*t*ry  or  his 
duly  authorised  representative  shall  b* 
deemed  to  eonrtitut*  such  suspension  pur- 
suant to  such  direction  or  consent  at  so 
e*ch  and  every  tract  of  Unitized  Land.  A 
suspension  of  operations  and/or  production 
limited  to  specified  lands  shall  be  applicable 
only  to  euch  lands. 

17.6  Subject  to  tht  provision*  of  Artlel*  XT 
a*r*of  and  17  10  of  this  Artielt,  each  lease, 
ruble***,  or  contract  relating  to  tht  explora- 
tion, drilling,  development,  or  utilisation  of 
geothermal  resource*  of  lands  other  than 
thoa*  of  th*  United  State*  committed  to  this 
Agreement,  ts  hereby  extended  beyond  aay 
such  term  to  provided  therein  so  that  r* 
•hall  be  continued  for  and  during  tht  term 
Of  thai  Agreement. 

17.7  Subject  to  tht  lease  r*nsw*J  aad  tbt) 
readjustment  provision  of  th*  Aot,  any  Fed- 
eral lease  committed  hereto  may,  as  to  th* 
Unitized  Land*,  be  continued  for  th* 
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pending  final  settlement  of  the  title  dispute, 
end  than  applied  as  nniid  or  returned  la 
accordance  with  such  final  settlement. 

uncu  xxrx — Tim 

29  1  The  Working  Latei-art  Ovsm  aball 
render  ax.d  pay  for  their  icoounu  aad  the 
accounts  of  tbe  owners  of  conworklng  in* 
tereau  ell  valid  taxes  oa  or  measured  by 
the  Unitized  Substance*  lo  aad  under  or 
that  may  be  produced,  gathered,  aad  aold 
or  uu.  red  from  the  )and  subject  to  this 
Agreement  after  the  effective  data  hereof. 

29  2  The  Working  Intereat  Owners  oa 
each  tract  may  charge  a  proper  proportion 
of  the  tnei  paid  under  29  1  hereof  to  tbe 
owner*  of  nonworkUDg  intcreau  la  said  tract, 
and  may  reduce  the  allocated  ahare  of  each 
royalty  owner  for  tun  eo  paid.  No  taxes  shall 
be  charged  to  tbe  United  6 UK*  or  tbe  State 

of —  or  to  aay  lessor  who  baa  a 

contract  wttb  hu  laaeee  which  require*  tbe 
lessee  to  pay  fucb  tax**. 

4STSCU  xxx — uunoN  Of  r&ATXta 
SOI  It  U  expressly  agreed  that  tbe  rela- 
tion of  tbe  parties  hereto  la  that  of  inde- 
pendent contractor*  aad  notbtag  In  this 
Agreement  contained,  expressed,  or  implied, 
aor  any  operatiooa  conducted  hereunder. 
•hail   create  or  be   deemed   to  bare  created 

3  271. IS      Sample  forra  of  Exbiai!  A  of  unit 

ExHnxr  A — Bic  Vafot  UraT  Aiea.  T. 

R.  1 


UAessi.   tb* 


a    p(u-tnerablp    or    aaanc  lsaoa 
pariies  hereto  or  any  of  tbem. 

asr-iru  xxz3 — erzeuu.  rxDOAi.  lsus*  sTiruiA- 

Txoars  am/oa  co»r»mo*e 

til  Nothing  la  tbls  AgTeemaat  aball  mad* 
try  special  lease  stipulations  and/or  condi- 
tion* applicable  to  lands  of  tbe  United  State*. 
Ko  modification  of  tbe  conditions  necessary 
to  protect  tbe  lands  or  functions  at  lands 
under  tbe  Jurisdiction  of  aay  Federal  agency 
Is  authorised  except  with  prior  consent  la 
writing  whereby  tbe  authorizing  official  ap*o- 
lfiet  the  modification  permitted. 

In  witness  whereof,  tbe  parties  hereto  have 
caused  tbls  Agreement  to  be  executed  aad 
bare  set  opposite  their  respective  nimes  tbe 
date  at  execution. 


Witct 


Wltni 


Unit  operator  (as 
unit  operator  aa9 
as  working  later* 
est  owner) 


By 

Working  In 
Owroera 


By  .:... 

Other  In 
Ownera 


By — 


13N..R.  10W. 
W. 


MDi!.  California 


Q    KteAS  trait  nuabar  u  litt#4  OA  2*)dl*tt  1 
[""1   »*uiue  Ukd 


turc  uu«o 

MTCwTCft  UNO 
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|271.14      Sample  form  of  Exhibit!!  of  anil 

Euaa  B — Bio  VaJ-oa  Uktt  Aax*.  Nat>*  Cocim,  Caut.  T.  IS  H,  «V  10  W. 


Tract 
No 


Deaerlptios 
aflsod 


No   of 


Serial    NO 

and  upirtdoo 

<Ui*  Of  l«H 


Basic  royalty  aod 
pwoaolaf* 


of  rveerd 


Wortlnt  later  art 
•ad  off  nug* 


t**nmilm»4 

tarisi* 

1 

.  6W.    14:  All... 

.  Lttooo 

BM70  

UeJUd  Btale*  AIL. 

tec.  It.  AU. 
tec    B   Lou 

NE>i. 

Jmr  II,  UU— 

I 

.    tec    14    Ait.... 

040.00 

aia , 

JoJT  11,  1*1 

.do_    _ 

1 

tee  71   AJL.. 
Sac   3*   AU. 

.  taaao 

41M* 

July  li.  1*1 

do._ 

4.  ,     .. 

tec.  r  AU... 
Bee   D   All. 

i.ao.oo 

41470 

..-do 

«. 

Sac    S   AIL... 
tec   2!  SH 

.      ML» 

7177» 

tept   31    ISA 

.....do. 

t_ 

F«r    X    All... 

•SltO 

43»ro  

....do 

tee   H   NVi 

Application. 

VoleaJBta,  loe. ToJeaakt.lae:  AJL 

D.  H.  BoUar Hat  Back  Co.  AJL 

C.  I  W»un— *)%..  Voleaalc*.  Cc:  10%. 
D   J>   Maoo— «►%...  Hot  Rock  Co    91%. 

E.  C.  Pipes Fuaarole  Lid.:  AIL 

Hoi  Rack  Co Hot  Rock  Co.:  AU. 

H.  C.  pipes Do 


4  Fe-dtri)  craru  7,017  3C  ac  ■«*  or  tt  V%  of  orut  i 


Ca.V  rue 
fiau  U%4 
T 9ac    IS   AX. 
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ToUL.  11  tracu  10, MS  10  i 


i  lo  entire  out  are*. 


{271.15     Form  of  collective  bond. 

Co llb.hu  Coxtoxatx  Smurrr 

Known  all  men  by  tbeaa  present*.  That  w, 

sLg-atng  at  Prtnel- 

iN'tat  of  Dnlt  Operator) 
pal.  lot  and  on  behalf  of  the  record  owners 
of    unitized    substance*    now    or    hereafter 
covered    by    the    unit    agreement    for    this 

. ,  approved , 

(Name  of  Unit)  (Data) 

. .     m     Surety     are 

(Name  and  addraat  of  Surety) 

jointly  and  eeverally  held  ant   firmly  bound 

unto  the  United  Btatea   of   America   in   the 

turn    of    Dollars, 

(Amount  of  bond) 
lawful  money  of  the  United  Btatea.  for  the 
uae  and  benefit  of  and  to  be  paid  to  the 
United  8tatea  and  any  •ntryman  or  patentee 
of  any  portion  of  the  unitized  land,  hereto* 
fore  entered  or  patented  with  the  raaervmtlon 
of  the  geothermal  reeoureee  depoaltt  to  the 
United  Btatea,  for  wblcb  payment  w*U  and 
truly  to  be  made,  we  bind  oureelvea,  and  each 
of  u*.  and  each  of  our  heir*,  executor*,  ad- 
ministrators, successors,  and  aaaigns  by  theee 
praaenta. 

The  ooadiuon  of  the  foregoing  obligation 
It  auch  that,  where**  the  Secretary  on 
... approved  under  the  provisions 

(Date) 
of   the   Oeothermal    Steam   Art   of    1970,    a 
unit    agreement    for    the    development    aad 

operation  of  the  .....; 

(Name  of  Unit  and  State) 
and 

Whereat  said  Principal  and  record  owner* 
of  unit  iced  subeUnces,  pursuant  to  aatd  unit 
efreemeat,  have  entered  into  certain  cove* 
nanta  and  agreements  m  aet  forth  therein, 
under  which  opertoaea  are  to  be  oorndueUd; 
and 

Whereat  ttUd  PrmctpeJ  at  Unit  Operator 
bae  aaeumed  the  dmiee  and  ohllcatkaoe  of 


the  reepectlv*  owner*  of  unitized  rubetaAcea 
a*  defined  In  aald  unit  agreement:  and 

Whereat  tald  Principal  and  surety  agree  to 
remain  bound  In  the  full  amount  of  the 
bond  (or  failure  to  comply  with  the  term*  of 
the  unit  agreement,  and  the  payment  of 
rentals,  minimum  royalties,  and  royalties 
due  under  the  Federal  leaeas  committed  to 
aald  unit  agreement,  ant 

Whereat  the  Surety  hereby  wsivee  any 
right  of  notice  of  and  agrees  that  thla  bond 
may  remain  in  force  and  affect  notwith- 
•tanding: 

(a)  Any  additions  to  or  change  In  the 
ownership  of  the  unittaed  subetancee  herein 
deecnoed. 

(b)  Any  suspension  of  the  drilling  or  pro* 
duclng  requirements  or  waiver,  suspension 
or  reduction  of  rental  or  minimum  royalty 
payment*  or  reduction  of  royalties  pursuant 
to  applicable  law*  or  regulations  thereunder 
and 

Whereat  aald  Principal  and  Surety  agree 
to  the  payment  of  compensatory  royalty 
under  the  regulations  of  the  Interior  Depart- 
ment In  lieu  of  drilling  neceeaary  offset 
wells  In  the  event  of  drlanage;  and 

Whereat  nothing  herein  contained  shall 
preclude  the  United  States  from  requiring 
an  additional  bond  at  any  time  when  deemed 


Now.  therefore,  tf  the  aald  Principal  shall 
faithfully  comply  with  all  of  the  provisions 
of  the  above-identified  unit  agreement  and 
with  the  terms  of  the  leases  oommltted 
thereto,  then  the  above  obligation  Is  to  be  of 
no  effect;  otherwise  to  remain  in  full  force 
end  virtue. 

Signed,  sealed,  and  delivered  this . 

day  erf _  i* ,  is  •».,  presents* 

OKI 


|  271.16  Form  of  designation  of  tor- 
ceuor  renlt  operator  by  working  in. 
tercet  owner*. 

Designation    of    successor    Unit    Operator 

.  Unit  Area.  County  of 

Bute  of No 

This  indenture,  dated  as  of  the day 

•f    .    IS ,    by    and    between 

hereinafter  desig- 
nated as  "First  Party.**  and  the  owner*  of 
unitized  working  interest,  hereinafter  desig- 
nated at  "Second  Parties." 

Wltneaeeth  .  Whereas  under  the  provisions 
Of  the  Oeothermal  Steam  Act  of  December  34. 
1070,    M    But     1564.    the    Secretary    on    the 

. day  of ,  10 .  approved 

a  unit  agreement  for  the Unit 

Area,  wherein u  designated  as 

Unit  Operator,  and 

Whereas  said hts 

resigned  s>  tuch  Operstor.1  and  the  designa- 
tion of  a  succes-or  Cnlt  Operator  Is  now  re- 
quired  pursuant  to  the   terms   thereof     and 

Whereas  First  Party  bat  been  ar.d  hereby  is 
designated  by  Second  Pv-.'.e-  as  s  Unit  Opers- 
tor. and  said  First  Party  -)es:re*  tc  Assume  »:; 
the  rights,  duties,  and  obligations  of  Ur.it 
Operator  under  the  said  unit  agreement 

Now,  therefore,  in  consideration  of  the 
premises  hereinbefore  set  forth  snd  the 
promise*  hereinafter  tuted.  the  Pint  Party 
hereby  covenant*  and  agrees  to  fulfill  the 
duties  and  assume  the  obligation*  of  Unit 
Operator    under    and    pursuant    to    all    the 

terms  of  the unit  agreement. 

and  the  Second  Parties  covenant  and  agree 
that,  effective  upon  approval  of  this  lden- 
tur*  by  the  Supervisor,  of  the  Geological 
Survey.  First  Party  shall  be  granted  the  ex- 
clusive right  and  privilege  of  exercising  any 
and  all  rights  and  pr.vileget  and  Unit  Opera- 
tor, pursuant  to  the  terms  and  conditions  of 
aald  unit  agreement:  aald  unit  agreement 
being  hereby  Incorporated  herein  by  refer- 
ences and  made  a  part  hereof  as  fully  and 
effectively  as  though  said  unit  agreement 
were  expressly  set  forth  In  this  Instrument. 

In  witness  whereof,  the  parties  hereto  have 
executed  this  instrument  as  of  the  date  here- 
inabove set  forth. 


(Pirn  Party) 


(Beoona  Party) 


(Witnesses) 
I  hereby  approve  tht  foregoing  indenture 

designating  at  Unit  Operator 

under  the  unit  agreement  for  the . 

Unit  Area,  this  . day  of — — ... 

19 


Supervisor 
UJs.  Otologic*!  Burvey. 


|  271,17  Fore*  of  change  in  nnJt  op- 
erator by  asaifTnsnent. 

Chang*  In  Unit  Operator ........  unit 

Area,    County    of _„    But*    of 

,  Wo. 

Thla  indenture,  dated  at  of  the  .. day 

of    .-.....--._    It—-,   by    and    between 

.  Tr.r....,r.,...TT hereinafter  daslg* 

Mat*  a*  "Pint  Party."  and 

..........  hereinafter  designated  at  "Second 

»Brtf.- 


(Pnnetpavl) 
ftarrt?) 


s  Where  the  detlgnatloa  of  a  tuejteeor  U&tl 
Operator  it  required  for  taoy  reason  other 
than  re*ng nation,  tuch  reeene  thall  be  tub> 
(•united  for  the  one  tuted. 
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WtUMeaeth:  Wtior— i  under  Um 
of  Um  Oeothenr  %i  Steam  Act  of  Decembar  M. 
WW,  M   Stat    IMC   the   Secretary  aa   Mm 

. day  •* — -.  It -  i»Fpii< 

•  wait  tfratcMat  for  Um  ......_.._.  Uatt 

Area.  *l»™ia  Um  Firet  Party  to  deoy/noto* 
M  Uatt  Operator,  and 

WMnu  Um  Jim  Party  desire*  to  Uaaofor. 
ajalfn.  raJeaea.  tad  quitclaim,  aod  Um  Second 
Party  deeires  to  uiuffl*  «u  Um  rtfbu,  duuea. 
aad  obllgationa  of  Van  Operator  under  Um 
unit  agreement,  aaa 

Wb*r«a»  for  rumclent  and  valoabet  eoav 
•iderotfcm.  Um  receipt  whereof  ht  hereby 
Mtncrtedged.  Um  Pnrat  Party  he*  transferred. 
ouuwyad  aod  aiaigned  all  hla/iu  n|hti  uartar 
eertaia  operatlnr.  agreements  InralTlng  Undi 
vlthla  Um  area  set  forUi  la  said  watt  ay  • 
twBl  onto  Um  Second  Party: 

Woe/,  therefore,  la  eeruOdereUoa  of  Um 
piiml—  hereinbefore  set  forth,  UM  PtoM 
Party  doe*  hereby  transfer,  assign.  hIiom. 
aad  quitclaim  unto  Second  Party  all  of  rust 
Party*  rlfbU,  duties  and  obligation*  as  Cart 
Operator  under  MM  unit  agreement;  aad 

Second  Party  hereby  accept  this  assign- 
ment and  hereby  oonraa*nU  and  agree*  to 
fulfill  Um  duties  and  assume  Um  obllgeUoaa 
of  Unit  Operator  under  and  purauaat  to  aS 
Um  term*  of  said  unit  agreement  to  Um  tall 
extent  aet  forth  la  this  assignment,  effective 
upon  approval  of  this  indenture  by  UM 
Superrleor  of  Um  Oectogleal  Surrey:  said  uatt 
agreement  being  hereby  incorporated  bereia 
by  rererence  and  made  a  pan  hereof  at  full* 
aad  effectively  a*  though  ukd  unit  agreement 
wore  sxpressly  set  forth  ta  thti  Instrument. 

la  wltneM  vbereof.  Um  partMa  hereto  novo 
executed  UUt  Instrument  at  of  Um  date 
Inabooe  mi  forth. 

~ffUMj£ty)~ 

"IsiaoodFaniT 


i) 
I  hereby  approve  Um  foragotaf  laden  torn 

designated ta  Call 

Operator  under  Um  salt  agjeejaont  for  UM 

,. TJait  Ana,  Uto  ._-.  day  of 

..  it 


Oa 


Dated:  Dacecnbcr  It.  lffTS. 

W.  W.  Li 
Deyutw  U*&tr  Stcretmm 
0/  tS4  Interior. 
IT*  OoaTS-tdSSl  mad  U-*e-TM:e*  as] 
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GEOTHERMAL  RESOURCES 
OPERATIONAL  ORDERS 


Issued  under  the  Geothermal  Steam  Act  of  1970 


GRO  Order  I.  Exploratory  Operations 

GRO  Order  2.  Drilling.  Completion  and  Spacing  of  Geothermal  Wells 

GRO  Order  3.  Plugging  and  Abandonment  of  Wells 

GRO  Order  4.  General  Environmental  Protection  Requirements 


United  States  Department  of  Interior 

Geological  Survey 

Conservation  Division 

Office  of  the  Area  Geothermal  Supervisor 


January  1976 


■ 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 

CONSERVATION  DIVISION 


GEOTHERMAL  RESOURCES  OPERATIONAL  ORDER  NO.  1 
Effective  February  1,  1975 

EXPLORATORY  OPERATIONS 

This  Order  is  established  pursuant  to  the  authority  prescribed  in 
30  CFR  270.11  and  in  accordance  with  30  CFR  270.78.   All  exploratory 
operations  other  than  drilling  of  exploratory  and  development  wells 
will  be  conducted  in  accordance  with  the  provisions  of  this  Order. 
All  plans  for  exploratory  operations  to  be  conducted  shall  include 
provisions  for  appropriate  environmental  protection  and  reclamation 
of  disturbed  lands.   A  cultural  resources  investigation  approved 
by  the  Area  Geothermal  Supervisor  (Supervisor)  shall  be  performed 
prior  to  any  surface  disturbance  other  than  Casual  Use. 

All  variances  from  the  requirements  specified  in  this  Order  shall 
be  subject  to  approval  pursuant  to  30  CFR  270. 48.   Each  Notice  of 
Intent  to  Conduct  Geothermal  Resources  Exploration  Operations  shall 
include  a  notation  of  any  proposed  variances  from  the  requirements 
of  this  Order.   References  in  this  Order  to  approvals,  determinations, 
or  requirements  are  to  those  given  or  made  by  the  Supervisor  or  his 
delegated  representative. 

The  following  exploratory  operations  and  reasonable  expenditures 
therefor  will  qualify  as  diligent  exploration  if  approved  by  the 
Supervisor  prior  to  the  initiation  of  such  operations. 

1.  Casual  Use.   Casual  Use  shall  include  any  entrance  on  the  leased 
lands  for  geological  reconnaissance  or  surveying  purposes.   Sampling 
of  springs  and  water  wells  on  the  lease  for  geochemical  analysis 
shall  be  construed  as  casual  use.   Such  non-disturbing  surveys  and 
reconnaissance  operations  will  not  require  a  Notice  of  Intent  to 
Conduct  Geothermal  Resources  Exploration  Operations.   The  lessee 
shall  notify  the  Supervisor  prior  to  commencing  such  casual  use 
operations.   Casual  Use  operations  proposed  or  completed  shall  be 
included  in  any  subsequent  Plan  of  Operations. 

2.  Geophysical  Exploration.   Geophysical  exploration  shall  include, 
but  is  not  limited  to,  surface  electrical  resistivity  surveys,  seismic 
ground  noise  surveys,  passive  micro-earthquake  monitoring  surveys, 
magneto-telluric  surveys  and  all  other  geophysical  surveys,  including 
airborne  techniques. 
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Geophysical  surveys  other  than  airborne  techniques  will  require  a 
Notice  of  Intent  to  Conduct  Geothermal  Resources  Exploration  Operations 
(Form  3200-9).   All  such  anticipated  surveys  should  be  included  in  the 
Plan  of  Operations  and  must  be  approved  by  the  Supervisor  before  the 
work  is  begun. 

The  lessee  shall  furnish  the  Supervisor  two  copies  of  the  records 
of  such  surveys  within  30  days  after  the  completion  of  such  operations. 

3.   Drilling  of  Shallow  Holes.   Drilling  of  shallow  holes  for  the 
measurement  of  temperature  gradients  or  heat  flow  will  be  considered 
as  an  exploration  operation  and  will  require  approval  of  a  Notice  oi 
Intent  to  Conduct  Geothermal  Resources  Exploration  Operations  (Form 
3200-9)  by  the  Supervisor.   The  following  stipulations  shall  apply  to 
the  drilling  of  such  shallow  holes: 

A.  Holes  for  measuring  temperature  gradients  shall  be  limited  to 
a  depth  of  152  metres  (500  feet),  unless  otherwise  authorized  by  the 
Supervisor. 

B.  Return-line  temperatures  shall  be  taken  at  no  less  than  9-metre 
(30  foot)  intervals  during  drilling  operations  on  shallow  holes  drilled 
with  mud.   If  return-line  mud  temperature  should  reach  52  C.  (125  F.), 
drilling  ahead  shall  cease  immediately  and  the  hole  will  be  either 

(1)  Completed  as  an  observation  hole  by  running  steel  tubing  as 
deep  as  possible,  filling  the  annulus  with  drilling  mud  from  total 
depth  to  3  metres  (10  feet)  below  the  surface  and  with  cement  from 
3  metres  (10  feet)  to  the  surface; 

(2)  Abandoned  by  filling  the  hole  with  drilling  mud  from  total  depth 
to  3  metres  (10  feet)  below  the  surface  and  cement  to  the  surface 
thereafter,  or 

(3)  Equipped  with  mud  cooling  and  wellhead  control  devices  to  main- 
tain well  control  and  mud  returns  temperature  at  or  below  52  C. 
(125°F.). 

C.  If  flowing  steam  or  hot  water  at  65°C  (150  F.)  or  greater  is 
encountered,  further  drilling  shall  stop  immediately  and  the  hole 
will  be  either 

(1)  Completed  as  an  observation  hole  using  steel  tubing  cemented 
from  total  depth  to  surface;  or 

(2)  Abandoned  by  plugging  with  cement  from  total  depth  to  surface. 
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D.  If  cold  flowing  artesian  water  is  encountered,  the  hole  will 
be  completed  as  in  (C)  hereinabove,  except  that  plastic  tubing  may 
be  used. 

If  the  conditions  outlined  in  (B),  (C)  or  (D)  are  encountered,  the 
Supervisor  shall  be  notified  immediately. 

No  exceptions  to  the  stipulations  of  (B) ,  (C)  or  (D)  will  be  allowed 
without  specific  prior  permission  of  the  Supervisor. 

E.  The  lessee  shall  submit  the  following  information  with  the  Notice 
of  Intent  to  Conduct  Geotherraal  Resources  Exploration  Operations  (Form 
3200-9) : 

(1)  The  approximate  location  (to  the  nearest  30  metres  (100  feet) 
from  some  identifiable  marker  or  object  within  the  smallest  legal 
subdivision)  and  hole  number  or  designation  of  each  proposed  hole 
and  probable  order  of  drilling; 

(2)  The  type  and  size  of  drilling  rig; 

(3)  The  proposed  drilling  program  including  the  drilling  system 
(type  of  bit  and  circulating  medium),  approximate  depths  and  casing 
(conductor)  program  for  each  such  hole; 

(4)  The  type  of  drilling  sump  and  proposed  method  of  sump  abandon- 
ment at  each  location; 

(5)  The  approximate  time  that  each  hole  will  be  used  for  observa- 
tion; and 

(6)  The  proposed  method  of  abandonment  for  each  hole.   Additionally, 
the  lessee  shall  notify  and  receive  the  approval  of  the  Supervisor 
prior  to  any  change  in  the  location  of  an  approved  hole  or  for  any 
additional  holes  which  the  lessee  desires  to  drill. 

F.  Locations  proposed  in  natural  thermal  areas  within  a  300-metre 
(1,000-foot)  radius  of  hot  springs,  fumaroles,  or  other  surface  geo- 
thermal  indicia,  or  in  areas  of  known  artesian  water  flow,  will  require 
a  detailed  drilling  program  for  each  hole,  approved  by  the  Supervisor. 
The  Supervisor  may  require  special  drilling  and  completion  techniques 
for  such  holes  (such  as  cemented  surface  casing  and    simple   expansion- 
type  blowout  preventers)  to  safely  control  formations  containing 
geotherraal  or  other  resources  which  may  be  penetrated. 

G.  A  supply  of  mud  and  lost  circulation  material  shall  be  kept  on 
hand  while  drilling  to  control  abnormal  pressure  if  rotary  equipment 
is  used. 
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H.   Holes  shall  be  completed  for  observation  purposes  In  a  manner 
which  will  allow  satisfactory  subsequent  abandonment.  As  a  minimum, 
the  annular  space  shall  be  filled  with  mud  (cuttings  and  dirt  if  drill 
ed  with  air  or  auger)  to  3  metres  (10  feet)  below  the  surface  and 
with  cement  from  3  metres  (10  feet)  to  the  surface,  and  the  tubing 
shall  be  capped  when  not  in  use. 

I.   Holes  shall  be  abandoned  in  a  manner  that  will  prevent  subsur- 
face interzonal  migration  of  fluids  and  surface  leakage.   As  a  mini- 
mum, the  top  3  metres  (10  feet)  of  tubing  below  the  surface  shall  be 
filled  with  cement.   Tubing  shall  be  cut  off  at  ground  level  or  as 
directed  by  the  Supervisor. 

4.  Reporting  Completion  of  Exploration  Operations.   The  Notice  of 
Completion  of  Geothermal  Resources  Exploration  Operations  (Form  3200- 
10)  shall  be  submitted  in  triplicate,  and  shall  include  the  following 
information  for  each  hole  drilled: 

A.  Final  hole  designation  and  location; 

B.  A  driller's  log  noting  water  table  and  water  aquifers  encounter 
ed  (if  determined),  and  salt,  coal  beds  or  other  mineral  deposits, 

if  present; 

C.  Method  of  completion,  cementing,  and  casting  and/or  tubing  used; 

D.  Complete  details  of  the  abandonment  procedures; 

E.  Any  information  on  drilling  difficulties  or  unusual  circumstance 
encountered  which  would  be  helpful  in  assuring  future  safety  of  opera 
tions  or  protection  of  the  environment  in  the  area  concerned;  and 

F.  Temperature  data  and  logs  for  each  hole  surveyed. 

5.  General.   Drilling  fluids  or  cuttings  shall  not  be  discharged 
onto  the  surface  where  such  discharge  might  contaminate  lakes  and 
perennial  or  intermittent  streams.   Excavated  pits  or  sumps  used  in 
drilling  shall  be  backfilled  as  soon  as  drilling  is  completed  and 
restored  to  conform  with  the  original  topography.   Unattended  sumps 
shall  be  completely  fenced  for  the  protection  of  the  public,  domestic 
animals  and  wildlife. 
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6.  Notice  of  Entry.  Applicant  shall  contact  the  appropriate  U.  S 
Geological  Survey  Geothermal  District  Office  prior  to  entry  on  the 
land  to  conduct  exploration  operations. 


Approved : 

Russell  G.  Wayland, 

Chief,  Conservation  Division 


^J><J$Z, 


Reid  T.  Stone 

Area  Geothermal  Supervisor 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 

CONSERVATION  DIVISION 


GEOTHERMAL  RESOURCES  OPERATIONAL  ORDER  NO.  2 

Effective  February  1,  1975 

DRILLING,  COMPLETION  AND  SPACING  OF  GEOTHERMAL  WELLS 

This  Order  is  established  pursuant  to  the  authority  prescribed  in  30 
CFR  270.11  and  in  accordance  with  30  CFR  270.14,  270.15,  and  270.40.   All 
wells  shall  be  drilled  in  such  a  manner  as  to  minimize  damage  to  the 
environment  and  to  protect  life,  health,  property,  usable  ground  waters 
and  geothermal  resources. 

All  exploratory  wells  drilled  for  geothermal  resources  shall  be  drilled 
in  accordance  with  the  provisions  of  this  Order.   Initial  development  wells 
drilled  for  geothermal  resources  shall  be  drilled  in  accordance  with  the 
provisions  of  this  Order,  and  these  provisions  shall  continue  in  effect 
until  field  rules  are  issued.   After  field  rules  have  been  established  by 
the  Area  Geothermal  Supervisor  (Supervisor) ,  development  wells  in  the 
individual  fields  shall  be  drilled  in  accordance  with  such  rules. 

Where  sufficient  geologic  and  engineering  information  is  obtained  through 
exploratory  drilling,  lessees  may  make  application  or  the  Supervisor  may 
request  the  lessee  to  submit  an  application  for  the  establishment  of  field 
rules.   The  Supervisor  may  issue  field  rules  at  any  time  he  deems  appro- 
priate upon  failure  of  the  lessee  to  timely  file  for  such  field  rules. 

All  wells  drilled  under  the  provisions  of  this  Order  shall  have  been 
included  in  an  exploratory  or  development  Plan  of  Operations  as  required 
under  30  CFR  270.34.   Each  Application  for  Permit  to  Drill  (Form  9-331C) 
shall  include  all  information  required  under  30  CFR  270.71,  and  shall 
include  a  notation  of  any  proposed  variances  from  the  requirements  of 
this  Order.   All  variances  from  the  requirements  specified  in  this  Order 
shall  be  subject  to  approval  pursuant  to  30  CFR  270.48.   References  in 
this  Order  to  approvals,  determinations,  and  requirements  for  submitting 
of  information  or  applications  for  approval  are  to  those  granted,  made 
or  required  by  the  Supervisor  or  his  delegated  representative.   The  lessee 
shall  comply  with  the  following  requirements: 

1.   Well  Casing.   All  wells  shall  be  cased  and  cemented  in  accordance 
with  the  requirements  of  30  CFR  270.15,  and  the  application  for  permit 
to  drill  shall  include  the  casing  design  safety  factors  for  collapse, 
tension  and  burst.   The  permanent  wellhead  completion  equipment  shall 
be  attached  to  the  production  casing  or  to  the  intermediate  casing 
if  the  production  casing  does  not  reach  to  the  surface  except  as  other- 
wise authorized  by  the  Supervisor  to  meet  special  well  conditions.   All 
casing  strings  reaching  the  surface  shall  be  cemented  at  a  sufficient 
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depth  to  provide  adequate  anchorage  and  support  for  the  casing  and 
any  blowout  prevention  equipment  required  thereon.  For  the  purpose  of 
this  Order,  the  several  casing  strings  in  order  of  normal  installation 
are  (1)  conductor,  (2)  surface,  (3)  intermediate  and  (4)  production 
strings.   The  following  casing  setting  depth  requirements  are  general 
in  nature  and  subject  to  variations  to  permit  the  casing  to  be  set 
and  cemented  in  a  competent  formation-   The  Supervisor's  determina- 
tion of  adequate  casing  setting  depths  shall  be  based  upon  all  geologi' 
and  engineering  factors  including  apparent  geothermal  gradients,  depths 
and  pressures  of  the  various  formations  to  be  penetrated  and  all  othrr 
pertinent  information  about  the  area.  All  depths  in  this  Order  refer 
to  true  vertical  depth  (TVD)  below  ground  level,  unless  otherwise 
specified. 

A.  Conductor  Casing.   This  casing  shall  be  set  at  a  minimum  depth 
of  15  metres  (50  feet)  and  a  maximum  depth  of  60  metres  (200  feet)  be- 
fore drilling  into  shallow  formations  suspected  or  known  to  contain 
geothermal  resources,  non-condensible  gases,  or  other  mineral  resources 
or  upon  encountering  such  formations. 

B.  Surface  Casing.   This  casing  shall  be  set  at  a  depth  equivalent 
to  or  in  excess  of  ten  percent  of  the  proposed  total  depth  of  the  well 
provided,  however,  that  such  setting  depth  shall  be  not  less  than  60 
metres  (200  feet)  nor  more  than  400  metres  (1,300  feet) . 

C.  Intermediate  Casing.   This  casing  shall  be  set  at  any  time  when 
required  by  well  conditions  encountered  in  drilling  below  the  surface 
casing  such  as  anomalous  pressure  zones,  uncased  fresh  water  aquifers, 
cave-ins,  washouts,  lost  circulation  zones,  rapidly  increasing  thermal 
gradients  or  other  drilling  hazards.   If  a  liner  is  used  as  an  inter- 
mediate string,  the  lap  shall  be  tested  by  a  fluid  entry  or  pressure 
test  to  determine  whether  a  seal  between  the  liner  top  and  the  next 
larger  casing  string  has  been  achieved.   The  liner  overlap  shall  be 

a  minimum  of  30  metres  (100  feet) .   The  test  shall  be  recorded  on  the 
driller's  log  and  may  be  witnessed  by  the  Supervisor.   In  the  event  of 
lap  or  casing  failure  during  the  test,  the  lap  or  casing  must  be  repair- 
ed or  recemented  and  successfully  retested  as  required  by  the  Supervisor. 

D.  Production  Casing.   This  casing  may  be  set  at  the  top  of  or  through 
the  potential  producing  zone  and  shall  be  set  before  completing  the 

well  for  production.   Production  casing  shall  be  run  to  the  surface  or 
lapped  into  the  next  larger  casing  string.  The  liner  overlap,  if 
utilized,  shall  be  at  least  30  metres  (100  feet)  and  shall  be  tested, 
witnessed  and  recorded  as  in  the  case  of  intermediate  casing  hereinabove. 
In  the  event  of  lap  or  casing  failure  during  the  test,  the  lap  or  casing 
must  be  repaired  or  recemented  and  successfully  retested  as  required 
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by  the  Supervisor.  Production  casing  shall  normally  be  of  consistent 
nominal  outside  diameter  from  the  surface  or  from  the  top  of  the  lap  to 
the  casing  shoe.   The  surface  casing  shall  not  be  used  as  production 
casing,  unless  otherwise  authorized  by  the  Supervisor  to  meet  special 
well  conditions. 

E.  Cementing  of  Casing.   The  conductor  and  surface  casing  strings 
shall  be  cemented  with  a  quantity  of  cement  sufficient  to  fill  the 
annular  space  back  to  the  surface.   The  intermediate  casing  string 
shall  likewise  be  cemented  back  to  the  surface  or  to  the  top  of  the 
lap  if  a  liner  is  used  as  an  intermediate  string.   Production  casing 
shall  be  cemented  with  a  high  temperature  resistant  admix,  unless 
waived  by  the  Supervisor  and  shall  be  cemented  in  a  manner  necessary 
to  exclude,  isolate  or  segregate  overlying  formation  fluids  from  the 
geothermal  resources  zone  and  to  prevent  the  movement  of  fluids  into 
possible  fresh  water  zones.   Production  casing  shall  be  cemented  back 
to  the  surface  or,  if  lapped,  to  the  top  of  the  lap.   A  temperature 
or  cement  bond  log  may  be  required  by  the  Supervisor  after  setting 
and  cementing  the  production  casing  and  after  all  primary  cementing 
operations  if  an  unsatisfactory  cementing  job  is  indicated.   Proposed 
well  cementing  techniques  differing  from  the  requirements  of  this  para- 
graph will  be  considered  by  the  Supervisor  on  an  individual  well  basis. 

F.  Pressure  Testing.   Prior  to  drilling  out  the  casing  shoe  after 
cementing,  all  casing  strings  set  to  a  depth  of  152  metres  (500  feet) 
or  greater,  except  for  conductor  casing,  shall  be  pressure  tested  to 
a  minimum  pressure  of  69  bars  (1,000  psi)  or  0.045  bars/metre  (0.2 
psi/ft)  whichever  is  greater.   All  casing  strings  set  at  a  depth  less 
than  152  metres  (500  feet) ,  except  for  conductor  casing,  shall  be 
pressure  tested  to  a  minimum  pressure  of  35  bars  (500  psi) .   Such  test 
shall  not  exceed  the  rated  working  pressure  of  the  casing  or  the  blow- 
out preventer  stack  assembly,  whichever  is  lesser. 

In  the  event  of  casing  failure  during  the  test,  the  casing  must  be 
repaired  or  recemented  until  a  satisfactory  test  is  obtained.   A  pres- 
sure decline  of  10  percent  or  less  in  30  minutes  shall  be  considered 
satisfactory. 

Casing  test  results  shall  be  recorded  on  the  driller's  log  and 
reported  to  the  Supervisor  within  30  days  after  the  completion  of 
such  test.  Advance  notice  of  all  casing  and  lap  tests  shall  be  given 
in  sufficient  time  to  enable  the  Supervisor  to  be  present  to  witness 
such  tests.   The  casing  and  lap  test  reports  shall  give  a  detailed 
description  of  the  test,  including  mud  and  cement  volumes,  lapse  of 
time  between  running  and  cementing  casing  and  testing,  method  of  test- 
ing and  test  results. 
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G.  Directional  Surveys. 

(1)  General.   Deviation  surveys  (inclination  from  vertical  or  sir 
shot)  shall  be  taken  on  all  wells  during  the  normal  course  of  drilling 
at  intervals  not  to  exceed  152  metres  (500  feet) .   The  Supervisor  may 
require  a  directional  survey  giving  both  inclination  and  azimuth  or  a 
dipmeter  to  be  obtained  on  all  wells.   In  calculating  all  surveys, 

a  correction  from  true  north  to  Lambert-Grid  north  shall  be  made  after 
making  the  magnetic  to  true  north  correction.   All  surveys  shall  be 
filed  with  the  Supervisor.  Where  directional  surveys  are  required, 
composite  surveys  shall  be  filed  with  the  Supervisor  showing  the  inter- 
val from  the  bottom  of  the  conductor  casing  to  total  depth. 

(2)  Vertical  Wells.   Wells  are  considered  vertical  if  inclinatior. 
does  not  exceed  an  average  of  five  degrees  from  the  vertical.   The 
Supervisor  may  require  a  directional  survey  giving  both  inclination  and 
azimuth  at  intervals  not  exceeding  30  metres  (100  feet)  between  stations 
prior  to,  or  upon,  setting  any  casing  string  or  liner  (except  conductor 
casing)  and  at  total  depth  on  any  vertical  well  drilled  in  close  prox- 
imity to  lease  boundaries  or  areas  with  an  unstable  land  surface,  highly 
faulted  or  steeply  dipping  beds,  or  in  areas  of  suspected  abnormal  forma 
tion  pressures. 

(3)  Directional  Wells.  Wells  are  considered  directional  if  inclina- 
tion exceeds  an  average  of  five  degrees  from  the  vertical.   Directional 
surveys  giving  both  inclination  and  azimuth  shall  be  obtained  at  inter- 
vals not  to  exceed  30  metres  (100  feet)  between  stations  prior  to,  or 
upon,  setting  any  casing  string  or  liner  (except  conductor  casing)  and 
at  total  depth. 

2.   Blowout  Prevention  Equipment  and  Procedures.   All  necessary  pre- 
cautions shall  be  taken  to  keep  all  wells  under  control  at  all  times, 
utilize  trained  and  competent  personnel,  and  utilize  properly  maintained 
equipment  and  materials.   Blowout  preventers  and  related  well  control 
equipment  shall  be  installed,  tested  immediately  thereafter  and  main- 
tained ready  for  use  until  drilling  operations  are  completed.   Certain 
components,  such  as  packing  elements  and  ram  rubbers,  shall  be  of  high 
temperature  resistant  material  as  necessary.   All  kill  lines,  blowdown 
.lines,  manifolds  and  fittings  shall  be  steel  and  shall  have  a  tempera- 
ture derated  minimum  working  pressure  rating  equivalent  to  the  maximum 
anticipated  wellhead  surface  pressure.   Subject  to  subparagraphs  'A) 
and  (B)  hereinbelow  blowout  prevention  equipment  shall  have  marually 
operated  gates  and  hydraulic  actuating  systems  and  accumulators  of 
sufficient  capacity  to  close  all  of  the  hydraulically-operated  equip- 
ment and  have  a  minimum  pressure  of  69  bars  (1,000  psi)  remaining  on  the 
accumulator.   Dual  control  stations  shall  be  installed  with  a  high 
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pressure  backup  system.   One  control  panel  shall  be  located  at  the 
driller's  station  and  one  control  panel  shall  be  located  on  the  ground 
at  least  15  metres  (50  feet)  away  from  the  wellhead  or  rotary  table. 
Air  or  other  gaseous  fluid  drilling  systems  shall  have  blowout  pre- 
vention assemblies.   Such  assemblies  may  include,  but  are  not  limited 
to, a  rotating  head,  a  double  ram  blowout  preventer  or  equivalent,  a 
banjo-box  or  an  approved  substitute  therefor  and  a  blind  ram  blowout 
preventer  or  gate  valve,  respectively.   Exceptions  to  the  requirements 
of  this  paragraph  will  be  considered  by  the  Supervisor  only  for  cer- 
tain geologic  and  well  conditions  such  as  stable  surface  areas  with 
known  low  subsurface  formation  pressures  and  temperatures. 

A  proposed  blowout  prevention  program  and  a  blowout  contingency 
plan  including  proposed  containment,  public  health  and  safety  and  clean- 
up measures  shall  be  submitted  with  the  Application  for  Permit  to  Drill 
(Form  9-331C) . 

A.  Conductor  Casing.   Before  drilling  below  this  string,  at  least 
one  remotely  controlled  hydraulically-operated  expansion  type  preventer 
or  an  acceptable  alternative,  approved  by  the  Supervisor,   including 

a  drilling  spool  with  side  outlets  or  equivalent,  shall  be  installed. 
A  kill  line  and  blowdown  line  with  appropriate  fittings  shall  be  con- 
nected to  the  drilling  spool. 

B.  Surface,  Intermediate  and  Production  Casing.   Before  drilling 
below  any  of  these  strings,  the  blowout  prevention  equipment  shall 
include  a  minimum  of: 

(1)  One  expansion-type  preventer  and  accumulator  or  a  rotating  head; 

(2)  A  manual  and  remotely  controlled  hydraulically-operated  double 
ram  blowout  preventer  or  equivalent  having  a  temperature  derated 
minimum  working  pressure  rating  which  exceeds  the  maximum  anticipated 
surface  pressure  at  the  anticipated  reservoir  fluid  temperature; 

(3)  A  drilling  spool  with  side  outlets  or  equivalent; 

(4)  A  fillup  line; 

(5)  A  kill  line  equipped  with  at  least  one  valve;  and 

(6)  A  blowdown  line  equipped  with  at  least  two  valves  and  securely 
anchored  at  all  bends  and  at  the  end. 

C.  Testing  and  Maintenance.   Ram-type  blowout  preventers  and 
auxiliary  equipment  shall  be  tested  to  a  minimum  of  69  bars  (1,000 
psi)  or  to  the  working  pressure  of  the  casing  or  assembly,  whichever  is 
the  lesser.   Expansion -type  blowout  preventers  shall  be  tested  to  70 
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percent  of  the  above  pressure  testing  requirements. 

The  blowout  prevention  equipment  shall  be  pressure  tested: 

(1)  When  installed; 

(2)  Prior  to  drilling  out  plugs  and/or  casing  shoes; 

(3)  Not  less  than  once  each  week,  alternating  the  control  statiors.- 
and 

(4)  Following  repairs  that  require  disconnecting  a  pressure  seal 
in  the  assembly. 

During  drilling  operations  blowout  prevention  equipment  shall  be 
actuated  to  test  proper  functioning  as  follows: 

(1)  Once  each  trip  for  blind  and  pipe  rams  but  not  less  than  once 
each  day  for  pipe  rams;  and 

(2)  At  least  once  each  week  on  the  drill  pipe  for  expansion-type 
preventers . 

All  flange  bolts  shall  be  inspected  at  least  weekly  and  re-tightened 
as  necessary  during  drilling  operations.   The  auxiliary  control  syster 
shall  be  inspected  daily  to  check  the  mechanical  condition  and  effect:  . 
ness  and  to  ensure  personnel  acquaintance  with  the  method  of  operatic;.. 
Blowout  prevention  and  auxiliary  control  equipment  shall  be  cleaned, 
inspected  and  repaired,  if  necessary,  prior  to  installation  to  assure 
proper  functioning.   Blowout  prevention  controls  shall  be  plainly 
labeled,  and  all  crew  members  shall  be  instructed  on  the  function 
and  operation  of  such  equipment.   A  blowout  prevention  drill  shall  be 
conducted  weekly  for  each  drilling  crew.   All  blowout  prevention  tests 
and  crew  drills  shall  be  recorded  on  the  driller's  log. 

D.   Related  Well  Control  Equipment.   A  full  opening  drill  string 
safety  valve  in  the  open  position  shall  be  maintained  on  the  rig  floor 
at  all  times  while  drilling  operations  are  being  conducted.   A  kelly 
cock  shall  be  installed  between  the  kelly  and  the  swivel. 

3.   Drilling  Fluid.  The  properties,  use  and  testing  of  drilling  flu  in 
and  the  conduct  of  related  drilling  procedures  shall  be  such  as  are 
necessary  to  prevent  the  blowout  of  any  well.   Sufficient  drilling 
fluid  materials  to  ensure  well  control  shall  be  maintained  in  the 
field  area  readily  accessible  for  use  at  all  times. 
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A.  Drilling  Fluid  Control.   Before  pulling  drill  pipe,  the  drilling 
fluid  shall  be  properly  conditioned  or  displaced.   The  hole  shall  be 
kept  reasonably  full  at  all  times,  however,  in  no  event  shall  the 
annular  mud  level  be  deeper  than  30  metres  (100  feet)  from  the  rotary 
table  when  coming  out  of  the  hole  with  drill  pipe.   Mud  cooling 
techniques  shall  be  utilized  when  necessary  to  maintain  mud  character- 
istics for  proper  well  control  and  hole  conditioning. 

B.  Drilling  Fluid  Testing.   Mud  testing  and  treatment  consistent 
with  good  operating  practice  shall  be  performed  daily  or  more  frequent- 
ly as  conditions  warrant.   Mud  testing  equipment  shall  be  maintained 

on  the  drilling  rig  at  all  times. 

The  following  drilling  fluid  system  monitoring  or  recording  devices 
shall  be  installed  and  operated  continuously  during  drilling  operations, 
with  mud,  occurring  below  the  shoe  of  the  conductor  casing.  No 
exceptions  to  these  requirements  will  be  allowed  without  the  specific 
prior  permission  of  the  Supervisor: 

(1)  High-low  level  mud  pit  indicator  including  a  visual  and  audio- 
warning  device; 

(2)  Degassers,  desilters  and  desanders; 

(3)  A  mechanical,  electrical  or  manual  surface  drilling  fluid 
temperature  monitoring  device.   The  temperature  of  the  drilling  fluid 
going  into  and  coming  out  of  the  hole  shall  be  monitored,  read  and 
recorded  on  the  driller's  or  mud  log  for  a  minimum  of  every  9  metres 
(30  feet)  of  hole  drilled  below  the  conductor  casing;  and 

(4)  A  hydrogen  sulfide  indicator  and  alarm  shall  be  installed  in 
areas  suspected  or  known  to  contain  hydrogen  sulfide  gas  which  may 
reach  levels  considered  to  be  dangerous  to  the  health  and  safety  of 
personnel  in  the  area. 

C.  Monitoring.   From  the  time  drilling  operations  are  initiated 
and  until  the  well  is  completed  or  abandoned,  a  member  of  the  drilling 
crew  or  the  toolpusher  shall  monitor  the  rig  floor  at  all  times  for 
surveillance  purposes,  unless  the  well  is  secured  with  blowout  preventers 
or  cement  plugs. 

4.   Well  Logging.   All  wells  shall  be  logged  with  an  induction 
electric  log  or  equivalent  from  total  depth  to  the  shoe  of  the  conductor 
easing.   The  Supervisor  may  grant  an  exception  to  this  requirement 
when  well  conditions  make  it  impractical  or  impossible  to  meet  the  above 
requirements. 
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A.  Electric  Logs.   The  lessee  shall  furnish  to  the  Supervisor  f. 
legible  exact  copies  of  all  logs  run,  within  30  days  after  compK4  i- 
of  drilling  operations  on  each  well.  Two  copies  of  field  prints  of 
such  logs  shall  be  made  immediately  available  to  the  Supervisor  upor. 
his  request.   Two  copies  of  chemical  analyses  of  geothermal  fluids  or 
other  similar  services  performed  shall  be  submitted  to  the  Supervis.  i 
within  30  days  after  such  services  are  completed. 

B.  Lithologic  Logs.   Two  legible  exact  copies  of  core  analysis 
reports  and  lithologic  (mud)  logs  shall  be  submitted  to  the  Supervise 
within  30  days  after  the  completion  of  such  reports  or  logs,  when  su- 
services  are  used.   However,  daily  logs  shall  be  made  available  to  t\ 
Supervisor  immediately  upon  the  completion  of  such  daily  logs  upor.  :. 
request. 

5.  Wellhead  Equipment  and  Testing. 

A.  Completions.   All  wellhead  connections  shall  be  fluid  pressure 
tested  to  the  API  or  ASA  working  pressure  rating.   Cold  water  is 
recommended  as  the  testing  fluid.   Welding  of  wellhead  connections 
shall  be  performed  by  a  certified  welder  using  materials  in  conforr.-.n 
with  ASTM  specifications. 

B.  Wellhead  Equipment.  All  completed  wells  shall  be  equipped  with 

a  minimum  of  one  casinghead  with  side  outlets,  one  master  valve  and  o- 
production  valve,  unless  otherwise  authorized  by  the  Supervisor.   £11 
casingheads,  Christmas  trees,  fittings  and  connections  shall  have  a 
temperature  derated  working  pressure  equal  to  or  greater  than  the 
surface  shut-in  pressure  of  the  well  at  reservoir  temperature.   Pack- 
ing, sealing  mediums  and  lubricants  shall  consist  of  materials  or 
substances  that  function  effectively  at,  and  are  resistant  to,  high 
temperatures.   Wellhead  equipment,  valves,  flanges  and  fittings  shall 
meet  minimum  ASA  standards  or  minimum  API  Standard  6A  specifications. 
Casinghead  connections  shall  be  made  such  that  fluid  can  be  pumped  be- 
tween casing  strings. 

C.  Testing.  Any  well  showing  sustained  casinghead  pressure  or 
leaking  of  geothermal  fluids  between  casing  strings  shall  be  tested 
to  determine  the  origin  of  the  failure,  when  such  failure  point  is 
not  otherwise  determinable,  and  corrective  measures  shall  be  taken. 

6.  Well  Spacing.   No  producing  interval  of  any  well  shall  be 
located  within  30  metres  (100  feet)  of  the  outer  boundaries  of  the 
leased  lands,  except  where  approved  by  the  Supervisor.   No  surface 
location  of  a  well  shall  be  located  within  15  metres  (50  feet)  of 
the  boundary  of  any  legal  subdivision  unless  otherwise  authorized 

by  the  Supervisor.   The  Supervisor  may  approve  or  prescribe  such  well 
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spacing  as  he  determines  to  be  necessary  for  the  proper  development 
of  the  geothermal  resources  in  accordance  with  the  provisions  of 
30  CFR  270.15. 


oved 


Russell  G.  Wayland  / 

Chief,  Conservation  Division 


/iLlJl^fo^Z 


Re  id  T.    Stone 

Area  Geothermal  Suoervisc 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 

CONSERVATION  DIVISION 


GEOTHERMAL  RESOURCES  OPERATIONAL  ORDER  NO.  3 
Effective  February  1,  1975 

PLUGGING  AND  ABANDONMENT  OF  WELLS 

This  Order  is  established  pursuant  to  the  authority  prescribed  in 
30  CFR  270.11  and  in  accordance  with  30  CFR  270.14  and  270.45.   The 
lessee  shall  comply  with  the  following  minimum  plugging  and  abandon- 
ment procedures  for  all  geothermal  resources  wells.   Oral  approvals 
shall  be  in  accordance  with  30  CFR  270.11.   All  variances  from  the 
requirements  specified  in  this  Order  shall  be  subject  to  approval 
pursuant  to  30  CFR  270.48.   Each  Sundry  Notice  (Form  9-331)  shall 
include  a  notation  of  any  proposed  variances  from  the  requirements 
of  this  Order.   References  in  this  Order  to  approvals,  determinations 
or  requirements  are  to  those  given  or  made  by  the  Area  Geothermal 
Supervisor  (Supervisor)  or  his  delegated  representative. 

The  lessee  shall  promptly  plug  and  abandon  any  well  on  the  leased 
land  that  is  not  in  use  or  demonstrated  to  be  potentially  useful.   No 
well  shall  be  abandoned  until  its  lack  of  capacity  for  further  profit- 
able production  of  geothermal  resources  has  been  demonstrated  to  the 
satisfaction  of  the  Supervisor.   No  well  shall  be  plugged  and  abandoned 
until  the  manner  and  method  of  plugging  have  been  approved  or  prescribed 
by  the  Supervisor. 

Cement  used  to  plug  any  geothermal  resources  well,  except  that  cement 
or  concrete  used  for  surface  plugging,  shall  be  placed  in  the  hole  by 
pumping  through  drill  pipe  or  tubing.   Such  cement  shall  consist  of  a 
high  temperature  resistant  admix,  unless  this  requirement  is  waived  by 
the  Supervisor  in  accordance  with  the  particular  circumstances  exist- 
ing in  that  well  or  area. 

Prior  to  commencing  abandonment  operations,  the  Supervisor  shall  be 
notified  of  all  such  proposed  operations. 

Each  Sundry  Notice  (Form  9-331)  shall  include  all  information  required 
under  30  CFR  270.45  and  270.72.  Any  bond  or  rider  thereto  covering  a 
lease  or  an  individual  well  thereon,  shall  remain  in  full  force  and 
effect  until  the  lease  or  individual  well  is  properly  abandoned  and  the 
surface  properly  restored.   Written  approval  of  the  abandonment  must  be 
obtained  from  the  Supervisor  before  release  of  any  bonds  will  be 
recommended . 

1.   Permanent  Abandonment. 

A.   Uncased  Hole.  In  uncased  portions  of  veils,  cement  plugs  shall 
be  placed  to  protect  all  subsurface  mineral  resources  including 
fresh  water  aquifers.   Such  plugs  shall  extend  a  minimum  of  30  metres 
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(100  feet)  below,  if  possible,  and  30  metres  (100  feet)  above  such 
aforementioned  zones.   Cement  plugs  shall  be  placed  in  a  manner 
necessary  to  isolate  formations  and  to  protect  the  fluids  in  such 
formations  from  interzonal  migration  or  contamination. 

B.  Open  Hole.   Where  there  is  open  hole  (uncased  and  open  into 

the  casing  string  above),  a  cement  plug  shall  be  placed  in  the  deepest 
casing  string  by  either  (1)  or  (2)  below.   In  the  event  lost  circula- 
tion conditions  exist  or  are  anticipated,  or  if  the  well  has  been 
drilled  with  air  or  other  gaseous  substance,  the  plug  shall  be  placed 
in  accordance  with  (3)  below. 

(1)  A  cement  plug  shall  be  placed  across  the  shoe  extending  a 
minimum  of  30  metres  (100  feet)  above  and  30  metres  (100  feet)  below; 
or 

(2)  A  cement  retainer  with  effective  back  pressure  control  set 
approximately  30  metres  (100  feet)  above  the  casing  shoe  with  at 
least  61  metres  (200  feet)  of  cement  below  the  retainer  and  30  metres 
(100  feet)  of  cement  above. 

(3)  A  permanent  bridge  plug  set  at  the  casing  shoe  and  capped  with 
a  minimum  of  61  metres  (200  feet)  of  cement. 

C.  Perforations,  Junk,  Fish  and  Collapsed  Pipe.  A  cement  plug 
shall  be  placed  across  production  perforations,  extending  30  metres 
(100  feet)  below  (where  possible)  and  30  metres  (100  feet)  above 
the  perforated  interval.   When  a  cement  retainer  is  used  to  squeeze 
cement  the  perforated  interval,  the  retainer  shall  be  set  a  minimum 
of  30  metres  (100  feet)  above  the  perforations.   Where  the  casing 
contains  perforations  at  or  below  fish,  junk  or  collapsed  casing, 
thereby  perventing  cleanout  operations,  a  cement  retainer  shall  be 
set  at  least  30  metres  (100  feet)  above  such  point,  and  the  interval 
below  the  retainer  shall  be  squeeze  cemented. 

D.  Casing  Shoes,  Stubs,  Laps,  and  Liners.   No  casing  shall  be  cut 
and  recovered  without  first  obtaining  the  written  approval  of  the 
Supervisor.   A  cement  plug  shall  be  placed  across  all  casing  stubs, 
laps,  liner  tops  and  all  casing  shoes  not  protected  by  an  inner 
casing  string.   Such  plug  shall  extend  a  minimum  of  15  metres  (50 
feet)  below  and  15  metres  (50  feet)  above  any  such  shoe,  stub,  lap 
or  liner  top. 

E.  Plugging  of  Annular  Space.  All  open  annuli  extending  to  the 
surface  shall  be  plugged  with  cement. 

F.  Surface  Plug.  The  innermost  casing  string  which  reaches 
ground  level  shall  be  cemented  or  concreted  to  a  minimum  depth  of  15 
metres  (50  feet)measured  from  2  metres  (6  feet)  below  ground  level. 
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G.   Testing  of  Plugs.   The  hardness  and  location  of  cement  plugs 
placed  across  perforated  intervals  and  at  the  top  of  uncased  or  open 
hole  shall  be  verified  by  setting  down  with  tubing  or  drill  pipe  a 
minimum  of  6,803  kilograms  (15,000  pounds)  weight  on  the  plug  or  the 
maximum  weight  of  the  available  tubing  or  drill  pipe  string,  if  less 
than  6,803  kilograms  (15,000  pounds). 

H.   Mud.   The  intervals  of  the  hole  not  filled  with  cement  shall 
be  filled  with  good  quality  heavy  mud. 

2.  Surface  Restoration.   All  casing  strings  shall  be  cut  off  at 
least  2  metres  (6  feet)  below  ground  level  and  capped  by  welding  a 
steel  plate  on  the  casing  stub.   Cellars,  pads,  structures  and  other 
facilities  shall  be  removed   The  surface  area  shall  be  restored  as 
specified  by  the  Supervisor  In  consultation  with  the  appropriate 
surface  management  agency. 

3.  Temporary  Abandonment .   An  uncompleted  drilling  well  that  is  to 
be  temporarily  abandoned  shall  be  mudded  and  cemented  as  required 
hereinabove  for  permanent  abandonment  except  for  the  provisions  of 
subparagraphs  E,  F,  and  I. 

4.  Suspended  Wells.   The  drilling  equipment  shall  not  be  removed 
on  any  geothermal  resources  well  where  drilling  operations  have  been 
suspended,  either  temporarily  or  indefinitely,  without  prior  approval 
of  the  Supervisor  and  after  approved  measures  have  been  taken  to  close 
the  well  and  to  protect  all  subsurface  resources,  including  fresh 
water  aquifers. 


&~mJL 


Reid  T.    Stone 

Area  Geothermal  Supervisor 


Approved 


G2^  uxjLu 

Russell  G.  Wayland, 

Chief,  Conservation  Division 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

GEOLOGICAL  SURVEY 

CONSERVATION  DIVISION 


GEOTHERMAL  RESOURCES  OPERATIONAL  ORDER  NO.  4 

Effective  August  1,  1975 

GENERAL  ENVIRONMENTAL  PROTECTION  REQUIREMENTS 

This  Order  is  established  pursuant  to  the  authority  prescribed 
in  30  CFR  270.11  and  in  accordance  with  30  CFR  270.2,  270. 34 (k), 
270.37,  270.41,  270.42,  270.43,  270.44,  and  270.76.   Lessees 
shall  comply  with  the  provisions  of  this  Order.   All  variances 
from  the  requirements  specified  in  this  Order  shall  be  subject 
to  approval  pursuant  to  30  CFR  270.48.   References  in  this 
Order  to  approvals,  determinations,  or  requirements  are  to 
those  given  or  made  by  the  Area  Geothermal  Supervisor  (Supervisor) 
or  his  delegated  representative. 

All  data  submitted  under  this  Order  shall  be  available  for 
inspection  in  accordance  with  the  Freedom  of  Information  Act  of 
1966  (P.L.  89-487),  as  amended  in  1974  (P.L.  93-502),  except 
information  such  as  geological,  geophysical,  reservoir,  trade 
secrets,  and  financial  data  and  interpretations  of  such  data, 
maps,  and  related  files  for  which  a  lessee  requests  proprietary 
status;  provided  that  such  status  is  determined  by  the  Supervisor 
to  be  warranted  and  is  approved  by  appropriate  officials  of  the 
Department  of  the  Interior. 

Protection  of  the  environment  includes  the  lessee's  respon- 
sibility to:   conduct  exploration  and  development  operations  in 
a  manner  that  provides  maximum  protection  of  the  environment; 
rehabilitate  disturbed  lands;  take  all  necessary  precautions  to 
protect  the  public  health  and  safety;  and  conduct  operations  in 
accordance  with  the  spirit  and  objectives  of  all  applicable 
Federal  environmental  legislation  and  supporting  executive  orders. 

Adverse  environmental  impacts  from  geothermal-related  activity 
shall  be  prevented  or  mitigated  through  enforcement  of  applicable 
Federal,  State,  and  local  standards,  and  the  application  of  exist- 
ing technology.   Inability  to  meet  these  environmental  standards 
or  continued  violation  of  environmental  standards  due  to  operations 
of  the  lessee,  after  notification,  may  be  construed  as  grounds 
for  the  Supervisor  to  order  a  suspension  of  operations. 
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The  lessee  shall  be  responsible  for  the  monitoring  of  readily 
identifiable  localized  environmental  impacts  associated  with 
specific  activities  that  are  under  the  control  of  the  lessee. 
Monitoring  of  environmental  impacts  may  be  conducted  by  the  use 
of  aerial  surveys,  inspections,  periodic  samplings,  continuous 
recordings,  or  by  such  other  means  or  methods  as  required  by  the 
Supervisor.   Due  to  the  differing  natural  environmental  conditions 
among  geothermal  areas,  the  extent  and  frequency  of  such  monitor- 
ing activities  will  be  determined  by  the  Supervisor  on  an  indi- 
vidual basis.   In  the  event  the  Supervisor  determines  that  the 
degree  and  adequacy  of  existing  environmental  protection  regula- 
tions in  certain  areas  are  insufficient,  the  Supervisor  may 
establish  additional  and  more  stringent  requirements  by  the 
issuance  of  field  orders  or  by  modifying  existing  orders. 

Lessees  shall  provide  for  acquisition  of  environmental  base- 
line data  as  required  in  accordance  with  30  CFR  270. 34 (k)  for  a 
period  of  one  year  prior  to  submission  of  a  plan  for  production. 
Techniques  and  standards  to  be  used  by  the  lessee  for  meeting 
these  requirements  shall  receive  prior  approval  by  the  Supervisor. 

1.  Aesthetics.   The  lessee  shall  reduce  visual  impact, 
where  feasible,  by  the  careful  selection  of  sites  for  operations 
and  facilities  on  leased  lands.   The  design  and  construction  of 
facilities  shall  be  conducted  in  a  manner  such  that  the  facilities 
will  blend  into  the  natural  environmental  setting  of  the  area  by 
the  appropriate  use  of  landscaping,  vegetation,  compatible  color 
schemes,  and  minimum  profiles.   Native  plants  or  other  compatible 
vegetation  shall  be  used,  where  possible,  for  landscaping  and 
revegetation . 

2.  Land  Use  and  Reclamation.   Operating  plans  shall  be 
designed  so  that  operations  will  result  in  the  least  disturbance 
of  land,  water,  and  vegetation.   Existing  roads  shall  be  used 
where  suitable.   Entry  upon  certain  environmentally  fragile  land 
areas,  as  designated  by  the  surface  management  agency,  may  be 
either  seasonally  restricted  or  restricted  to  special  vehicles 
or  transportation  methods  which  will  minimize  disturbance  to  the 
surface  or  other  resources  as  specified  by  the  Supervisor  and 
surface  management  agency. 

Operating  plans  shall  provide  for  the  reclamation  and 
revegetation  of  all  disturbed  lands  in  a  manner  approved  by  the 
Supervisor  and  the  appropriate  surface  management  agency.   Land 
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reclamation  may  include  preparation  and  seeding  with  prescribed 
wildlife  food  and  plant  cover  or  improved  and  acceptable  sub- 
stitutes thereof  which  will  equal  or  enhance  the  food  values  for 
indigenous  wildlife  species  and  domesticated  animals.   Temporary 
fencing  for  such  reclaimed  areas  may  be  required  to  facilitate 
restoration  thereof. 

The  lessee  shall  at  all  times  maintain  the  leased  lands 
in  a  safe  and  orderly  condition  and  shall  perform  the  operations 
in  a  workmanlike  manner.   The  lessee  shall  remove  or  store  all 
supplies,  equipment,  and  scrap  in  a  timely  and  orderly  fashion. 

Operations  under  a  geothermal  lease  shall  not  unreasonably 

interfere  with  or  endanger  operations  under  any  other  lease, 

license,  claim,  permit,  or  other  authorized  use  on  the  same 
lands. 

3.  Public  Access.   The  public  shall  have  free  and  unrestric- 
ted access  to  geothermal  leased  lands,  excepting  however,  where 
restrictions  are  necessary  to  protect  public  health  and  safety 

or  where  such  public  access  would  unduly  interfere  with  the 
lessee's  operations  or  the  security  thereof.   The  lessee  shall 
provide  warning  signs,  fencing,  flagmen,  barricades,  or  other 
safety  measures  deemed  necessary  by  the  Supervisor  to  protect 
the  public,  wildlife,  and  livestock  from  hazardous  geothermal 
or  related  activities. 

4.  Recreation.   Recreational  values  shall  be  adequately 
protected  through  planning  and  designing  of  site  development  to 
minimize  the  aesthetic  degradation  of  the  particular  recreation 
area.   The  lessee  shall  generally  be  restricted  from  surface 
locations  for  drilling  and  other  lease  operations  within  61  metres 
(200  feet)  of  established  recreation  sites  and  access  routes 
thereto.   However,  the  lessee  may  relocate  a  recreational  site  and/or 
access  routes  thereto  when  approved  by  the  Supervisor  with  the  con- 
currence of  the  land  management  agency. 

5.  Slope  Stability  and  Erosion  Control.   Operations  shall  be 
conducted  in  such  a  manner  so  as  to  minimize  erosion  and  disturbance 
to  natural  drainage.   The  lessee  shall  provide  adequate  erosion 

and  drainage  control  to  prevent  sediments  from  disturbed  sites 
from  entering  water  courses  for  soil  and  natural  resource  conser- 
vation protection. 

Mitigating  measures  to  lessen  environmental  damage  may 
include  reseeding  of  disturbed  soils,  chemical  stabilization,  and 
dust  and  erosion  control  on  well  sites,  roads,  and  construction 
areas. 
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All  operating  plans  shall  give  proper  consideration  to 
the  potential  hazards  of  slope  instability.   Where  potentially 
unstable  ground  conditions  exist,  design  of  proposed  roads, 
drill  sites,  and  surface  facilities  shall  be  approved  by  and 
constructed  under  the  supervision  of  a  qualified  engineer  or 
engineering  geologist  satisfactory  to  the  Supervisor. 

6.   Biota.   The  lessee  shall  conduct  all  operations  in 
such  a  manner  as  to  afford  reasonable  protection  of  fish, 
wildlife,  and  natural  habitat.   The  lessee  shall  take  such 
measures  as  are  necessary  for  the  conservation  of  endangered 
and  threatened  species  of  flora  and  fauna  as  set  forth  in 
applicable  executive  orders,  regulations,  and  State  or  Federal 
legislation  such  as  the  Endangered  Species  Act  of  1973  and  the 
Fish  and  Wildlife  Coordination  Act.   When  such  species  would  b<- 
adversely  affected  by  the  lessee's  operations  on  the  leased  lai  i 
the  lessee  shall  implement  those  measures  necessary  to  minimize 
or  eliminate  such  adverse  effects  and  to  protect  the  flora  and 
fauna  as  specified  by  the  Supervisor  in  accordance  with  recommend- ..  > 
by  appropriate  Federal  and  State  agencies.   Such  measures  may 
be  in  addition  to  provisions  set  forth  in  the  lease  or  accompany- 
ing stipulations. 

The  Supervisor  may  receive  information  from  recognized 
experts  that  a  delicate  balance  of  flora  and/or  fauna  exists  in 
the  area  of  operations  or  proposed  operations.   Upon  receiving 
such  notice,  the  Supervisor  will  request  timely  advice  and  assistant 
from  appropriate  Federal  and  State  agencies  regarding:   (1)  an 
assessment  of  the  status  of  flora  and  fauna  in  the  area  which 
may  be  adversely  affected  by  operations,  and  (2)  advice  as  to 
reasonable  mitigating  measures  appropriate  to  minimizing  or 
preventing  adverse  trends  in  populations,  growth,  vegetative 
recovery,  or  repopulations  in  potentially  affected  flora  and/or 
fauna.   Based  on  timely  receipt  of  advice  from  appropriate 
agencies,  the  Supervisor  will  direct  the  lessee  to  take  appro- 
priate measures  to  minimize  significant  adverse  trends  in  flora 
and  fauna.   Such  measures  may  include,  but  not  be  limited  to, 
revegetation  with  grasses,  shrubs,  or  other  vegetation  of  high 
forage  values  desirable  for  habitat,  replacement  of  fauna  where 
lost,  replacement  of  water  supply,  or  sources  where  destroyed. 

Where  the  lessee's  operations  have  destroyed  significant 
flora  and/or  fauna  or  their  natural  habitat  and  replacement  by 
natural  processes  will  not  take  place  in  a  normal  growth  cycle, 
the  lessee  shall  take  reasonable  measures  to  replace  those 
species  or  their  habitat  with  the  same  or  other  acceptable 
species  or  habitat  as  directed  by  the  Supervisor.   The  Supervisor's 
requirements  shall  be  based  on  recommendations  and  advice  received 
from  appropriate  Federal  and  State  agencies. 
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7.  Cultural  Resources  Preservation.  The  lessee  shall 
exercise  due  diligence  in  the  conduct  of  his  operations  to  pro- 
tect and  preserve  significant  archaeological,  historical, 
cultural,  paleontological,  and  unique  geologic  sites.   The  lessee 
shall  not  disturb  any  known  cemetery  or  burial  ground  of  any 
group  or  culture. 

Previously  unknown  sites  uncovered  by  the  lessee  shall 
be  immediately  reported  to  the  Supervisor,  and  operations  on 
the  particular  site  shall  cease  until  said  site  can  be  assessed 
for  its  archaeological  value  and  preservation.   Necessary  controls 
and  remedial  actions  for  the  protection  and  preservation  of 
cultural  resources  shall  be  issued  on  an  individual  site  basis 
by  the  Supervisor  as  warranted. 

The  preservation,  restoration,  maintenance,  and  nomination 
of  all  resources  for  purposes  of  the  National  Register  of  Historic 
Places  shall  be  in  accordance  with  the  provisions  of  Executive 
Order  11593  (36  FR  8921)  entitled,  "Protection  and  Enhancement  of 
the  Cultural  Environment,"  or  any  amendments  thereto. 

8.  Subsidence  and  Seismicity.   Surveying  of  the  land  surface 
prior  to  and  during  geothermal  resources  production  will  be 
required  for  determining  any  changes  in  elevation  of  the  leased 
lands.   Lessees  shall  make  such  resurveys  as  required  by  the 
Supervisor  to  ascertain  if  subsidence  is  occurring.   Production 
data,  pressures,  reinjection  rates,  and  volumes  shall  be  accurately 
recorded  and  filed  monthly  with  the  Supervisor  as  provided  in 

30  CFR  270.37.   In  the  event  subsidence  activity  results  from  the 
production  of  geothermal  resources,  as  determined  by  surveys  by 
the  lessee  or  a  governmental  body,  the  lessee  shall  take  such 
mitigating  actions  as  are  required  by  the  lease  terms  and  by 
the  Supervisor. 

If  subsidence  is  determined  by  the  Supervisor  to 
present  a  significant  hazard  to  operations  or  adjoining  land 
use,  then  the  Supervisor  may  require  remedial  action  including, 
but  not  limited  to,  reduced  production  rates,  increased  injection 
of  waste  or  other  fluids,  or  a  suspension  of  production. 

A.   Surveys.   All  required  surveys  shall  be  second 
order  or  better  and  shall  be  conducted  under  the  direct  supervision 
of  a  registered  civil  engineer  or  licensed  land  surveyor  using 
equipment  acceptable  by  the  National  Ocean  Survey  for  second 
order  surveys.   All  such  work  shall  be  coordinated  with  the 
county  surveyor  of  the  county  in  which  the  surveys  and  bench 
marks  are  to  be  established.   Level  lines  and  networks  shall  be 
tied  to  available  regional  networks. 

Adjusted  survey  data  shall  be  filed  with  the 
Supervisor  within  60  days  after  leveling  is  completed.   Any 
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lessee  having  a  commercially  productive  geothermal  well  or 
wells  shall  participate  in  cooperative  County/State  subsidence 
detection  programs.   All  survey  data  filed  with  the  Supervisor 
shall  be  available  to  the  public. 

B.  Bench  Marks.   One  or  more  wellsite  bench  marks 
shall  be  required  at  each  completed  well  prior  to  prolonged 
production  and  said  bench  marks  shall  be  located  in  a  manner 
such  that  there  is  a  minimal  probability  of  destruction  or 
damage  to  said  bench  marks.   Wellsite  bench  marks  shall  be  tied 
to  existing  regional  networks.   Additional  bench  marks 

between  the  wellsites  and  the  regional  network  shall  be  at  0.8-kir; 
(one-half  mile)  intervals  or  as  otherwise  specified  by  the 
Supervisor.   These  bench  marks  shall  be  resurveyed  during  well 
production  operations  on  a  periodic  basis  as  determined  by  the 
Supervisor. 

Acceptable  bench  marks  include,  but  are  not  limited 
to,  a  brass  rod  driven  to  refusal  or  9  metres  (about  30  feet) 
and  fitted  with  an  acceptable  brass  plate  or  a  permanent 
structure  with  an  installed  acceptable  brass  plate. 

C.  Reservoir  Data.   Initial  reservoir  pressure  and 
temperature  shall  be  reported  to  the  Supervisor  in  duplicate  on 
Well  Completion  or  Recompletion  Report  (Form  9-330C)  for  all 
completed  wells  within  30  days  after  the  completion  of  measurements 
or  tests  conducted  for  the  purpose  of  obtaining  such  data.   Initial 
production  test  data  including  steamwater  ratio,  surface  pressure 
and  temperature,  quality,  and  quantity  of  well  effluent  shall 

also  be  filed  with  the  Supervisor  on  Form  9-330C  within  30  days 
after  a  well  is  completed. 

D.  Seismicity.   The  installation  of  seismographs  or 
other  like  instruments  in  producing  geothermal  areas  for  the 
purnose  of  detecting  potential  seismic  activity  may  be  initiated 
from  time  to  time  by  appropriate  public  agencies.   Lessees 
shall  cooperate  with  the  appropriate  public  agencies  in  this 
regard.   The  lessee  and  the  appropriate  public  agency  should 
take  care  not  to  unreasonably  interfere  with  or  endanger 

each  other's  respective  operations.   The  Supervisor  shall 
coordinate  such  detection  programs  between  the  appropriate 
public  agency  conducting  the  program  and  the  lessee. 

Where  induced  seismicity  caused  by  the  production 
of  geothermal  fluids  is  determined  to  exist  by  the  Supervisor, 
then  the  Supervisor  may  require  the  lessee  to  install  such 
monitoring  devices  as  necessary  to  adequately  quantify  the 
effects  thereof.   If  induced  seismicity  is  determined  to 
represent  a  significant  hazard,  the  Supervisor  may  require  remedial 
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actions  including,  but  not  limited  to,  reduced  production  rates, 
increased  injection  of  waste  or  other  fluids,  or  suspension  of 
production. 

9.   Pollution,  Waste  Disposal,  and  Fire  Prevention.   The 
lessee  shall  comply  with  all  applicable  Federal  and  State 
standards  with  respect  to  the  control  of  all  forms  of  air,  land, 
water,  and  noise  pollution,  including  the  control  of  erosion 
and  the  disposal  of  liquid*  solid,  and  gaseous  wastes.   The 
Supervisor  may,  at  his  discretion,  establish  additional  and 
more  stringent  standards.   Plans  for  disposal  of  well  effluents 
must  be  approved  by  the  Supervisor  before  any  implementation 
action  is  undertaken.   Immediate  corrective  action  shall  be 
taken  in  all  cases  where  pollution  has  occurred. 

The  lessee  shall  timely  remove  or  dispose  of  all  waste 
including  human  waste,  trash,  refuse,  and  extraction  and  process- 
ing waste  generated  in  connection  with  the  lessee's  operations 
in  a  manner  acceptable  to  the  Supervisor. 

The  lessee  shall  provide  safeguards  to  minimize 
potential  accidental  fires  and  shall  instruct  field  personnel 
in  fire-prevention  methods.   The  lessee  shall  maintain  fire- 
fighting  equipment  in  working  order  at  strategic  locations  on 
the  leased  lands. 

A.   Pollution  Prevention.   In  the  conduct  of  all 
geothermal  operations,  the  lessee  shall  not  contaminate  any 
natural  waters  and  shall  minimize  adverse  effects  on  the 
environment. 

(1)  Liquid  Disposal.   Liquid  well  effluent  or  the 
liquid  residue  thereof  containing  substances,  including  heat, 
which  may  be  harmful  or  injurious  and  cannot  otherwise  be 
disposed  of  in  conformance  with  Federal,  State,  and  regional 
standards,  shall  be  injected  into  the  geothermal  resources  zone 
or  such  other  formation  as  is  approved  by  the  Supervisor. 

Toxic  drilling  fluids  shall  be  disposed  of  in 
a  manner  approved  by  the  Supervisor  and  in  conformance  with 
applicable  Federal,  State,  and  regional  standards. 

(2)  Solid  Waste  Disposal.   Drill  cuttings,  sand, 
precipitates,  and  other  solids  shall  be  disposed  of  as  directed 
by  the  Supervisor  either  on  location  or  at  other  approved 
disposal  sites.   Containers  for  mud  additives  for  chemicals  and 
other  solid  waste  materials  shall  be  disposed  of  in  a  manner 
and  place  approved  by  the  Supervisor. 
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(3)  Air  Quality.   Noncondensible  gases  such  as 
carbon  dioxide,  ammonia,  and  hydrogen  sulfide  may  be  vented  or 
ejected  into  the  atmosphere,  provided,  however,  that  the  volume 
and  the  measured  concentration  of  such  vented  gas  or  gases 
shall  not  exceed  applicable  Federal,  State,  or  regional  air 
pollution  standards.   Copies  of  each  permit  issued  by  the 
appropriate  air  pollution  control  agency  and  the  reports  required 
thereunder  shall  be  submitted  to  the  Supervisor. 

(4)  Pits  and  Sumps.   Pits  and  sumps  shall  be  lined 
with  impervious  material  and  purged  of  environmentally  harmful 
chemicals  and  precipitates  before  backfilling.   In  no  event 
shall  the  contents  of  a  pit  or  sump  be  allowed  to  contaminate 
streams,  lakes,  and  ground  waters.   Pits  and  sumps  shall  be 
constructed  in  a  manner  and  in  such  locations  so  as  to  minimize 
damage  to  the  natural  environment  and  aesthetic  values  of  the 
lease  or  adjacent  property.   When  no  longer  used  or  useful, 
pits  and  sumps  shall  be  backfilled  and  the  premises  restored  to 
as  near  a  natural  state  as  reasonably  possible.   Temporary 
fencing  of  unattended  pits  and  sumps  to  protect  wildlife, 
livestock,  and  the  public  may  be  required  by  the  Supervisor 

and  the  surface  management  agency. 

(5)  Production  Facilities  Maintenance.   Production 
facilities  shall  be  operated  and  maintained  at  all  times  in  a 
manner  necessary  to  prevent  pollution.   The  lessee's  field 
personnel  shall  be  instructed  in  the  proper  maintenance  and 
operations  of  production  facilities  for  the  prevention  of 
pollution. 

B.  Inspection  and  Reports.   Lessees  shall  comply  with 
the  following  pollution  inspection  and  reporting  requirements. 

(1)  Pollution  Inspections.   Drilling  and  production 
facilities  shall  be  inspected  daily  by  the  lessee.   Appropriate 
preventative  maintenance  shall  be  performed  as  necessary  to 
prevent  failures  and  malfunctions  which  could  lead  to  pollution. 
Wells  and  areas  not  under  production  shall  be  inspected  by  the 
lessee  at  intervals  prescribed  by  the  Supervisor.   Necessary 
repairs  or  maintenance  shall  be  made  as  required. 

(2)  Pollution  Reports.   All  pollution  incidents 
shall  be  reported  orally  within  18  hours  to  the  appropriate 
Geothermal  District  Supervisor  and  shall  be  followed  within 
30  days  thereof  by  a  written  report  stating  the  cause  and 
corrective  action  taken. 

C.  Injection.   The  use  of  any  subsurface  formation, 
including  the  geothermal  resources  zone  for  the  disposal  of 
well  effluent,  the  residue  thereof,  or  the  injection  of  fluids 
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for  other  purposes  such  as  subsidence  prevention  shall  not  be 
permitted  until  the  lessee  has  submitted  a  plan  of  injection 
covering  the  proposed  injection  project  and  has  subsequently 
received  the  Supervisor's  written  approval  thereof. 

(1)  Plan  of  Injection.  The  plan  of  injection 
shall  include  the  quantity,  quality,  and  source  of  the  proposed 
injection  fluid;  the  means  and  method  by  which  the  fluid  is  to 
be  injected;  a  structure  map  contoured  on  the  intended  injection 
zone;  and  cross-sections  showing  producing  well  locations  and 
the  proposed  injection  well  location (s). 

(2)  Injection  Report.   The  lessee  shall  file  in 
duplicate  with  the  Supervisor  a  Monthly  Water  Injection  Report 
in  a  form  approved  by  the  Supervisor.   The  subject  report  shall 
be  filed  on  or  before  the  last  day  of  the  month  following  the 
month  in  which  the  injection  took  place. 

(3)  Inspection.   Injection  wells  and  facilities 
shall  be  inspected  by  the  lessee  at  intervals  as  prescribed  by 
the  Supervisor  to  ascertain  that  all  injected  fluids  are  con- 
fined to  the  approved  injection  zone.   A  spinner  survey,  a 
radioactive   tracer  survey,  and  a  cement  bond  log  may  be  required 
on  each  injection  well  within  30  days  after  injection  begins.   The 
lessee  shall  furnish  to  the  Supervisor  two  legible  exact  copies 

of  any  and  all  such  surveys  and  logs.   In  the  event  of  a  casing 
failure,  inadequate  annular  cement,  or  other  mechanical  failure, 
the  lessee  shall  without  unreasonable  delay  repair,  suspend,  or 
abandon  the  well.   Where  failure  occurs  in  a  zone  which  may 
damage  surface  or  fresh  water  aquifers,  injection  shall  immediately 
cease. 

(4)  New  Wells.   The  drilling  of  new  injection  wells 
in  accordance  with  an  approved  plan  of  injection  shall  be  in 
conformance  with  the  provisions  of  GRO  Order  No.  2.   An  Application 
for  Permit  to  Drill,  Form  9-331C,  shall  be  filed  in  triplicate 

and  approved  for  each  injection  well. 

(5)  Conversions.   The  conversion  of  an  existing  well 
to  an  injection  well  in  accordance  with  or  modification  of  an 
approved  plan  of  injection  shall  be  in  conformance  with  the  require- 
ments of  GRO  Order  No.  2.   The  lessee  shall  demonstrate  to  the 
satisfaction  of  the  Supervisor  by  appropriate  testing  and  logging 
that  the  well  is  mechanically  sound  and  suitable  for  injection 
purposes.   A  Sundry  Notice,  Form  9-331,  shall  be  filed  in  tripli- 
cate and  approved  for  each  conversion. 

10.   Water  Quality.   The  primary  responsibility  for  water 
quality  and  pollution  control  has  been  delegated  to  the  States 
where  such  States  have  standards  approved  by  the  Environmental 
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Protection  Agency.   Such  State  standards  must  meet  basic  Federal 
requirements  prohibiting  the  deterioration  of  waters  whose 
existing  quality  is  higher  than  established  water  quality 
standards.   The  lessee  shall  comply  with  the  State  water  quality 
control  organization's  standards  in  such  States  as  have  federally- 
approved  standards.   The  Supervisor,  at  his  discretion,  may 
establish  additional  and  more  stringent  standards. 

The  lessee  shall  file,  in  duplicate,  a  detailed  water 
analysis  report  for  all  completed  geothermal  wells  within  30 
days  after  completion  and  annually  thereafter  or  as  otherwise 
specified  by  the  Supervisor.   Unless  otherwise  prescribed  by 
the  Supervisor,  such  analyses  shall  include  a  determination  of 
arsenic,  boron,  radioactive  content,  and  radioactivity  of  the 
produced  fluids.   In  the  event  that  a  health  hazard  exists,  the 
Supervisor  shall  require  appropriate  health  and  safety  precautions, 
periodic  monitoring,  or  the  suspension  of  production. 

11.   Noise  Abatement.   The  lessee  shall  minimize  noise  during 
exploration,  development,  and  production  activities.   The 
method  and  degree  of  noise  abatement  shall  be  as  approved  by 
the  Supervisor. 

The  lessee  shall  conduct  noise  level  measurements  during 
exploration,  development,  and  production  operations  to  determine  the 
potential  objectionability  to  nearby  residents  as  well  as  the 
potential  health  and  safety  danger  due  to  noise  emissions. 

Noise  level  measurements  and  accompanying  data  shall  be 
filed  with  the  Supervisor.   Such  data  shall  provide  the  basis  for 
operational  and  noise  control  decisions  by  the  Supervisor  and  shall 
be  based  on  an  assessment  of  the  noise  relative  to  Federal  or  State 
criteria  including  adjustments  for  the  area  involved,  meteorological 
conditions,  and  the  time  of  day  of  the  noise  occurence. 

The  lessee  shall  comply  with  Federal  occupational 
noise  exposure  levels  applicable  to  geothermal  activity  under 
the  Occupational  Safety  and  Health  Act  of  1970  as  set  forth 
in  29  CFR  1910.95,  which  are  incorporated  herein  by  reference, 
or  with  State  standards  for  protection  of  personnel  where  such 
State  standards  are  more  restrictive  than  Federal  standards. 

A.   Measurement  Condition.   Outdoor  noise  measurements 
shall  be  made  at  least  3  metres  (10  feet)  from  structures, 
facilities,  or  other  sound  reflecting  sources  and  approximately 
1  metre  (3  feet)  above  ground  level.   Extreme  weather  conditions, 
electrical  interference,  and  unusual  background  noise  levels 
shall  be  avoided  or  given  due  consideration  when  measuring  sound 
levels. 
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B.  Measurements.   The  lessee  shall  monitor  and  measure 
noise  levels  using  an  octave  band  noise  analyzer  with  an  A-weighted 
frequency  response  or  a  standard  sound  level  meter  that  conforms 

to  the  requirements  set  forth  in  USA  Standard  Specifications  for 
General  Purpose  Sound  Level  Meters  USASI  SI. 4-1961  or  the  latest 
approved  revision  thereof.   Bandpass  filters  shall  conform  to 
the  requirements  of  USASI  Si. 11-1966.   The -lessee  shall  measure 
noise  level  frequency  distribution  as  required  by  the  Supervisor. 
Sound  levels  shall  be  measured  in  conformance  with  the  USA  Standard- 
Method  for  the  Physical  Measurement  of  Sound  USASI  SI. 2-1962. 

C.  Criteria.   In  the  absence  of  more  restrictive 
criteria  as  may  be  established  in  this  paragraph,  the  lessee  shall 
not  exceed  a  noise  level  of  65  dB(A)  for  all  geothermal-related 
activity  including  but  not  limited  to,  exploration,  development, 
or  production  operations  as  measured  at  the  lease  boundary 

line  or  0.8  km  (one-half  mile)  from  the  source,  whichever  is 
greater,  using  the  A-weighted  network  of  a  standard  Sound 
Level  Meter.   However,  the  permissible  noise  level  of  65  dB(A) 
may  be  exceeded  under  emergency  conditions  or  with  the  Supervisor's 
approval  if  written  permission  is  first  obtained  by  the  lessee 
from  all  residents  within  0.8  km  (one-half  mile) . 

D.  Assessment.   The  lessee  shall  be  responsible  for 
taking  such  noise  level  measurements  as  are  deemed  necessary 
by  the  Supervisor.   The  background  noise  level  shall  serve  as 
the  criterion  for  the  rating  and  assessment,  by  the  Supervisor, 
of  the  objectionableness  of  noise  emission  from  a  particular 
source.   The  background  or  ambient  noise  is  defined  hereby  as 
the  minimum  sound  level  at  the  relevant  place  and  time  in  the 
absence  of  the  source  noise  and  shall  include  consideration 
for  the  type  of  land  use,  the  season,  atmospheric  conditions, 
and  the  time  of  day. 

E.  Attenuation.   To  attenuate  objectionable  noise, 
the  lessee  shall  utilize  properly  designed  muffling  devices  as 
required  by  the  Supervisor. 

F.  Relationships.   Reference  levels  and  relationships 
for  noise  measurements  shall  be  as  follows: 

(1)  Reference  sound  pressure  for  airborne  sounds 
shall  be  20  MN/m  (20  micronewtons  per  square  metre) . 

(2)  Reference  power  shall  be  10-12  watts. 

(3)  Sound  levels  shall  be  measured  using  a 
standard  Sound  Level  Meter  with  an  "A"  frequency  response 
characteristic  (weighting  network) . 


as? 
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(4)  Sound  level  meter  controls  shall  be  set  for 
as  uniform  a  frequency  response  as  possible  when  measuring 
sound  pressure  levels. 

(5)  Octave  band  noise  levels  shall  be  reported 
in  equivalent  A-weighted  levels. 

G.   Record  of  Sound  Measurements.   The  Supervisor 
may  require  sound  level  measurements  during  drilling,  testing, 
and  producing  operations.   Such  measurements  shall  be  filed  in 
duplicate  with  the  Supervisor  and  shall  include  the  following 
data: 

(1)  Date,  time,  and  location. 

(2)  Name  of  observer. 

(3)  Description  of  primary  noise  source 
emitter  under  test. 

(4)  Kind  of  operation  and  operating  conditions. 

(5)  Description  of  secondary  noise  sources 
including  location,  type,  and  kind  of  operation. 

(6)  Type  and  serial  numbers  on  all  micro- 
phones, sound  level  meters,  and  octave  band  analyzers  used. 
Length  and  type  of  microphone  cables. 

(7)  Position  of  observer. 

(8)  Direction  of  arrival  of  sound  with  respect  to  micro- 
phone orientation. 

(9)  Approximate  temperature  of  microphone. 

(10)  Results  of  maintenance  and  calibration  tests. 

(11)  Weighting  network  and  meter  speed  used. 

(12)  Measured  overall  response  and  band  levels  at 
each  microphone  position  and  extent  of  meter  fluctuation. 

(13)  Background  overall  response  and  band  levels  at 
each  microphone  position  with  primary  noise  source  not  operating. 

(14)  Cable  and  microphone  corrections. 

(15)  Any  other  pertinent  data  such  as  personnel 
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exposed  directly  and  indirectly,  time  pattern  of  the  exposure, 
atmospheric  conditions,  attempts  at  noise  control ,  and  personnel 
protection . 


/&J  Iff**/ 

id  T.    Sbohe 


Re  id 

Area  Geothermal  Supervisor 


APPROVED: 


J'*.'- 


—f 


Ru«isell  G.  Wayland 

Chief,  Conservation  Division 
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NOTICES 


Excerpt  from  Federal  Register  Volume  41,  No.  236 
Tuesday,  December  7,  1976 


Geological  Survey 

GEOTHERMAL    RESOURCES    OPERATION 
AL  (GRO)  ORDER  NOS.  6  AND  7 

Central  and  Western  Regions 

Notice  is  hereby  given  that  pursuant 
to  30  CFR  270.2,  the  Chief.  Conservation 
Division.  U.S.  Geological  Survey,  ha.  ap- 
proved GRO  Order  Nov  C  and  7  fur  lh<- 
Ccntral  and  Western  Regions. 

The  purposes  of  GRO  Order  No.;  o 
and  7  are  to  provide  guidelines  relative 
to  Pipelines  and  Surface  Production 
Equipment  and  to  Production  and  Roy- 
alty Measurement,  Equipment,  and  Test  - 
ing  Procedures,  respectively,  for  coo 
thermal  resources  operation.^  in  tl 
Central  and  Western  Regions. 

The  proposed  Orders  were  publish*  d 
in  the  Federal  Recisteh  on  May  21,  197f> 
(Vol.  41,  No.  100.  pages  20901  and  2090^  > 
and  June  15.  1976  (Vol.  41.  No.  110.  pr.s 
24196  and  24197).  respectively,  with  a 
solicitation  for  comments  All  com  up  :.i<i 
on  the  proposed  Orders  hnve  been  con- 
sidered In  preparing  the  final  version  oi 
ORO  Order  Nos.  6  and  7  In  addition 
the  Geological  Survey,  on  its  own  motion 
has   revised   some   sections   of   the   pro 
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t  Orders  to  strengthen  unci  clarify 

significant  modifications  made  in  the 
■  raft  Orders  and  the  rationale  for  these 
.  luiugcs  ore  as  follows: 

LHOTIUKMAZ.    RESOtTRCItt    OCERATIONAI 

Order  No    3 

The  introduction  has  been  amended 
In  clarify  the  means  by  which  the  Su- 
pervisor "u>  to  be  odvLsed  of  the  design  of 
pipelines  and  surface  facilities  so  he  may 
review  such  plans  and  grant  approval 
prior  to  construction. 

Section  l.A.d)  Thermal  Expansion. 
This  section  has  been  reworded  for  clari- 
fication, and  to  allow  design  flexibility 
for  varying  terrain  and  the  physical 
characteristics  of  fluid  production. 

Section  l.A.(3>  Environmental  Con- 
siderations. This  section  has  been  ex- 
panded to  include  the  environmental 
prop  -lion  requirements  of  ORO  Order 
No  4  ;tnd  olher  applicable  laws  and  reg- 
ulations. 

Section  l.C.(l>  This  section  has  been 
revised  and  clarified.  Also,  the  title  has 
been  changed  from  Hydrostatic  Tests  to 
Pipeline  Integrity  Tests.  Pipeline  test- 
ing  reo.ii1'  ements  are  dictated  by  the  fluid 
being  r  rricd.  Thus,  pipelines  carrying 
.steam  a  id  those  carrying  water  are  dealt 
with  se")    rately  in  C(l)fa)  andCUHb). 

Scetio.i   l.C.<3>    Operator  Monitoring. 

This  sci  lion  has  been  expanded,  by  add- 

ini'.   ..   second  sentence,  to  provide  for 

•vi.  ory  control  system  monitoring  as 

ornate  provision. 

tion  2.CM0).  This  part  has  been 
lined  Pipeline  integrity  tests  and  revised 
to  include  pressure  test  considerations 
for  steam  and  water  pipelines. 

gtothermal  resources  operational 
Order  No.  7 

Section  l.A  Measurement  of  Produc- 
tion. The  third  sentence  of  the  second 
paragraph  has  been  rewritten  to  clarify 
under  what  conditions  vented  production 
need  not  be  measured  and  reported. 

Section  l.B.U)  Steam.  The  accuracy 
leipiiicmcnts  ot  mass  flow  calculations 
derived  from  a  dry  steam  metering  sys- 
tem ha.s  been  modified  to  rt.2  percent  of 
the  measured  flow,  which  is  considered 
to  be  a  more  reasonable  and  practical 
limit. 

See  tion  4.A.n>(c>.  The  last  sentence 
of  this  section  has  been  reworded  to  ex- 
tend inspection  periods  of  meter  runs 
and  accessory  equipment  from  6  months 
to  not  exceeding  1  year.  Negligible  wear 
I  mm  solid  particles  or  other  causes 
would  justify  an  extension  of  time. 

N.irr  1  The  United  States  Geological 
.Survey  has  determined  that  these  docu- 
ments do  not  contain  n  major  proposal  re- 
quiring preparation  of  an  Inflation  Impact 
Statement  under  Executive  Order  11821  and 
OBM  Circular  A -107. 

W.  A.  Radlinski. 
Acting  Director . 
IV        M.r. mm    K i  isouitcav   Operation ai.   Order 
No.C 

.:!>   ANU   SI'ltPACK  PHOOllOTMH    HCILirttS 

Kllfctivc:  January  1,  1977. 
This  Order  is  extabliched  pursuuut  to  the 
Authority  prescribed  In  30  CFR  270.11.  The 


design  operation,  and  tasting  of  ail  pipe- 
lines and  surface  faculties  will  be  conducted 
In  accordance  with  the  provisions  of  this 
Order.  All  variances  from  the  requirements 
specified  in  this  Order  shall  he  subject  to 
approval  pursuant  to  30  CFR  370.48.  Refer- 
ences in  this  Order  to  approvals,  determina- 
tions, or  requirements  are  to  those  given  or 
matte  by  the  Area  Geothermai  Supervisor 
(Supervisor)  or  hi*  delegated  representative 

The  design  of  all  pipelines  and  surface 
facilities.  Including  but  not  limited  to,  pro. 
duct  inn.  Injection,  and  waste  water  disposal 
systems,  shall  be  submitted  with  the  Appli- 
cation lor  Permit  to  Drill  or  on  a  Sundry 
Notice  to  the  Supervisor  for  approval  prior 
to  construction.  In  addition,  a  Flan  of  Oper- 
ation with  contents  and  approval  according 
to  30  CFR  270.34.  shall  be  required  when 
surface  or  environmental  disturbances  are 
anticipated  beyond  those  covered  by  a  pre- 
viously approved  Plan  of  Operation. 

1.  Design  and  Construction  Requirements. 
All  geothermai  pipelines  and  surface  facili- 
ties shall  be  designed  and  constructed  In 
accordance  with  the  following: 

A  Central  Design. 

(1)  Thermal  Expansion.  All  pipelines  and 
production  facilities  shall  bo  designed  to 
prevent  (allure  In  tension  or  compression  due 
to  thermal  stresses  baaed  on  limitations 
specified  in  applicable  piping  codes.  Pipe- 
lines shall  be  snehored  to  Isolate  or  transfer 
stress,  to  the  ground  or  solid  structure,  and 
to  prevent  unsafe  movement  In  case  of  line 
failure  Main  anchor  locations  are  to  be 
predicated  on  the  surface  configuration  of 
the  area,  and  may  be  required  at  pipe  ends, 
at  changes  tu  direction,  at  shut-off  valves,  at 
manifolds  where  linen  are  Interconnected,  or 
at  other  points  as  dictated  by  the  expansion 
design  adopted.  Intermediate  anchors  may 
be  required,  to  divide  the  pipeline  into  sepa- 
rate expanding  sections  and  to  bear  any 
unbalanced  thrust.  Intermediate  supports 
between  anchors  should  allow  free  lateral 
and  longitudinal  movement.  Vibration,  ex- 
pansion direction  and  magnitude*  and  In- 
ternal turbulence  as  well  as  effeeu*  of  min- 
eral scaling  should  be  considered  before  In- 
cluding slip  Joints  or  expansion  belows  In 
the  design. 

(2)  Two-Phase  Flow.  Submission  of  com- 
plete design  criteria  and  calculations  may  be 
required  for  planned  two-phase  production 
pipelines  and  surface  facilities  to  demon- 
strate that  the  design  of  such  facilities  has 
given  consideration  to  the  water  hammer 
stresses  that  may  be  caused  by  two-phase 
How.  Example  stress  calculations  for  the 
pipeline  shall  be  submitted. 

(3)  Environmental  Considerations  All 
pipelines  and  surface  facilities  shall  be  de- 
signed and  constructed  In  accordance  with 
the  environmental  protection  requirements 
of  GRO  Order  No.  4  and  other  applicable 
taws  and  regulations. 

B.  Saf fly  Control  Devices. 

(1)  Production  Pipelines  and  Related  Fa- 
cilities. All  steam  and  hot  water  production 
pipelines  and  related  surface  facilities  shall 
be  equipped  with  the  following  devices  ex- 
cept as  noted  in  13.(1 )  (d)  below: 

(a)  Each  producing  well  shall  be  equipped 
with  a  low  pressure  sensing  device  to  ac- 
tuate a  valve  to  shut  In  production  to  mini- 
mize safety  or  pollution  hazards  caused  by 
pipeline  or  facility  failure. 

(b)  Pipelines  and  related  surface  facilities 
shall  be  protected  against  pressure  buildup 
in  excess  of  the  system's  design  limit  by  high 
pressure  sensors  which  will  actuate  either 
(1)  well  shut-In  valves,  or  (2)  system  or 
well  pressure  relief  valves  and/or  rupture 
discs.  If  only  pressure  relief  valves  and/or 
rupture  discs  are  Installed,  It  must  be  dem- 
onstrated that  such  venting  In  an  emergency 
will  not  result  in  exceeding  applicable  pollu- 
tion standards;  otherwise  shut -In  valves  shall 


be  Installed.  Vented  production  must  be 
properly  muffled  so  as  to  comply  with  provi- 
sions of  ORO  Order  No  4.  A  remote  con- 
trolled shut-In  or  venting  system  may  be  re- 
quired, In  addition  to  pressure  sensors 

(c)  Check  yaJve*  or  olher  approvi  a  device* 
shall  be  required  In  the  system  to  prevent 
uncontrolled  crossflow  from  other  parts  of 
the  system  In  cass  of  a  line  or  facliu  y  ralltin-. 
or  where  a  line  failure  may  result  in  pollu- 
tion due  to  line  drainage. 

(d)  Exceptions  to  requirement*  I  Ufliiai 
through  (c)  above  may  be  made  for  system. 
or  parts  of  systems  where  the  lessee  can  dem- 
onstrate   to   the   satisfaction    of    Mi*    Super 
visor  that,  lack  of  such  controls  will   not  re- 
sult   In    danger    of    pollution    or    to    public 
health    and   safety.   Information    to   be   eon 
sldered   In  an  evaluation  of  a  requos'"d  ex- 
ception should  Include,  but  Is  not  limited  to 
chemical    analysis    of    the    produced     fluid-i 
steam  and  gases:   the  rate,  temperature  and 
pressure  of  production:  environmental  con 
dttlons  in  the  area:   type  of  geothermai  res 
ervolr  system:    type  of  resource   utilisation, 
the   number,   hourly  coverage,   and    anprrvi- 
slon    of    personnel    operating    the    {ariiitu  .. 
and  the  type  of  manually  operated  contr   !. 
Installed. 

(2)  Injection  Facilities.  All  Injection  pip- 
lines  and  related  surface  facilities  must  in- 
designed  to  safely  accommodate  maximum 
expected  surface  Injection  pressures  and 
shall  be  equipped  with  the  following  devices, 
except  a*  noted  in  l.B.(l)  (U)  above 

(a)  Each  Injection  well  shall  be  equipped 
with  a  pressure  sensing  or  other  approved  de- 
vice to  actuate  a  valve  to  shut  in  injection  i/> 
minimize  safety  or  pollution  hazards  cui.cU 
by  Injection  pipeline  or  facility  failure. 

(b)  Injection  pipelines  and  related  suri.i  «■ 
Injection  facilities  shall  be  protected  abulia 
pressure  buildup  In  excess  ol  the  system  s  de- 
sign limit  by  pressure  sensors  which  will  ac- 
tuate either  (1)  well  shut-in  valves,  or  well- 
head or  Injection  pipeline  shut-in  valve.s,  or 
(2)  a  system  or  well  pressure  relief  v.ilve. 
and/or  rupture  discs.  If  only  pressure  rein-: 
valves  and  or  rupture  discs  are  installed,  M 
must  be  demonstrated  that  such  venting  in 
an  emergency  will  not  result  m  exceeding 
applicable  pollution  standards;  otherwlt-' 
shut-in  valves  shall  be  installed  A  remote- 
controlled  shut-in  or  venting  system  may  I"' 
required.   In   addition   to  pressure  sensor-. 

te)  Check  valves  or  other  approved  devu  •-. 
shall  be  required  to  prevent  uuconi  rolled 
bivckflow  from  Injection  wells  in  the  s>..tem 
In  case  of  a  line  or  facility  failure,  or  vsheie 
a  line  failure  may  result  In  pollution  due  '  > 
line  drainage. 

C.  Testing  and  Operation. 

(1)  Pipeline  Integrity  Tests 

(a)  Pipcline-sfeoni.  The  pipes  shall  i>  ■ 
Joined  and  Joints  tested  In  accordance  wi'li 
appropriate  piping  codes  for  steam  distribu- 
tion systems.  The  pipeline  shall  be  opera- 
tionally tested  In  service  with  steam  rturin  ■ 
the  Initial  clean-out  by  pressure  testing  t-> 
the  maximum  anticipated  working  pressure 
for  one  hour.  The  Supervisor  shall  be  notified 
at  least  48  hours  In  advance  ot  the  cli- 
mated date  and  time  of  each  U- 1  so  tin' 
the  te.it  may  be  witnessed. 

(b)  PiprHne-irafer.  The  pipeline  shall  lie 
hydrostaflcally  tested  to  1.25  times  the  de- 
sign working  pressure  for  a  minimum  of  2 
hours  prior  to  placing  the  line  In  service 
Certain  low  pressure  lines  such  as  waste  d.  i- 
posal  drains  and  all  piping  designed  for  In- 
ternal pressures  at  or  below  6  pslg.  regnrdle  . 
of  temperature,  may  be  exempted  from  thi , 
requirement.  If  authorized  by  the  Super- 
visor. The  Supervisor  shall  be  notified  at 
least  48  hours  In  advance  of  the  estimated 
date  and  time  of  each  test  so  that  the  test 
may  be  witnessed. 

(2)  Safety  Device  Tests.  The  automatic 
and  remote  control   devices  installed   in   ao- 
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x>r«»ance  with  l.B(I)  and  (2)  above  shall  be 
.eeted  semiannually  or  at  mor«  frequent  In- 
.ervals  as  required  by  the  Supervisor.  Ad- 
vance notification  of  at  least  48  hours  shall 
jt  given  so  that  the  Supervisor  may  witness 
he  test  The  lessee  shall  maintain  records 
Ml  each  device  showing  present  status  and 
mst  history.  Including  datee  and  details  of 
nspectlon,  testing,  repairing,  adjustment, 
•  Installation  or  replacement,  and  will  for- 
ward copies  of  these  records  to  the  Super- 
ior semiannually. 

(3)  Operator  Monitoring  Production.  In- 
ectlon,  and  other  waste  disposal  systems 
which  are  not  completely  equipped  with 
>hxit-ln  or  relief  devices,  shall  require  24- 
lour  ou-slte  monitoring  by  operator  person- 
al unless  It  can  be  demonstrated  to  the 
iu i  it.f action  of  the  Supervision  that  less  fre- 
juent  monitoring  will  not  Increase  the  dan- 
rcr  of  pollution  or  to  human  life  and  health. 
supervisory  control  system  monitoring  by 
x>v.  or  plant  or  steam  supply  operators  of 
it.  in)  turbine  header  pressure,  water  dls- 
losal  liquid  level  and  Injection  line  pressure 
•an  be  substituted  for  the  above  monitoring 
provision,  If  approved  by  the  Supervisor. 

2  zlpplicotton  for  Construction  of  Pipe- 
line  and  Related  Surface  Facilities  The  op- 
;rator  shall  submit  the  Items  listed  below 
with  the  Application  for  Permit  to  Drill  or 
jn  a  Sundry  Notice.  In  triplicate,  to  the  Su- 
pervisor for  approval.  In  addition,  as  appro- 
priate a  Plan  of  Operation  according  to  80 
rTF.t  270.34  Items  (a)  through  (1)  may  be 
required  for  submittal  for  Joint  approved  by 
the  upcrvLsor  and  the  appropriate  land 
■nanuhemeut  agency.  Production  and  Injec- 
tion pipelines  for  wells  may  be  Included  as 
i.  .art  of  the  Application  for  Permit  to  Drill 
Mid  Plan  of  Operation  required  for  drilling 
die  well 

A  Maps.  A  plat(s)  showing  the  major 
topographic  features  and  other  pertinent 
rlata  including  the  proposed  route,  length, 
size,  and  location  of  the  Une(B),  and  any 
connecting  facilities. 

B  Equipment  Plans.  A  schematic  draw- 
ing 6howlng  the  location  of  the  following 
pipeline  and  facilities  safety  equipment  and 
the  manner  In  which  the  equipment  func- 
tions: 

(1)  High-low  pressure  sensor(s). 

(2)  Automatic  shut-in  valve(s). 

(3)  Check  valve(s). 

(4)  Metering  system (s). 
(6)  Pressure  relief  valve(e). 

(0)  Other  manual  or  automatic  valve(s) 
or  equipment. 

C  Design  Information.  General  Informa- 
tion concerning  tohe  pipeline  and  facilities 
including  the  following: 

()  Product(s)  to  be  transported  by  the 
pipeline 

(2)  Size,  weight,  and  grade  of  the  pipe 

(;i)  Length  of  llne(s). 

(4)  Type(s)  of  corrosion  protection. 

(6)  Description  of  protective  coatings. 

(6)  Dettcrlptlon  of  pipe  insulation  and  the 
application  of  exterior  color  camouflage. 

(7)  Anticipated  gravity  or  density  of  the 
product(s)  and  a  chemical  analysis. 

(11)   Design  working  pressure  and  capacity. 
(II)    Maximum    working   pressure   and   ca- 
pnclty. 

(10)  Pipeline  integrity  tests.  Stcum  Pipe- 
line— Testing  pressure  and  hold-  time  to 
which  the  pipeline  will  be  tested  after  In- 
stallation. Water  Pipeline — Hydrostatic  pres- 
sure and  hold  time  to  which  the  pipeline  will 
be  tested  after  installation. 

(11)  Other  related  Information  as  required 
by  the  Supervisor. 

3.  Completion  Report.  The  operator  shall 
submit  a  report  to  Uhe  Supervisor  when  In- 
stallation of  the  pipeline  Is  completed,  ac- 
companied by  all  hydrostatic  tent  data.  tn- 


olufltaf  procedure,  test  pressure,  hold  time, 
and  result*. 

Rzm  T.  Stone, 
Area  Qeotnermal  Supervisor. 
Approved : 

Ebo at  R.  Wyatt. 

Acting  Chief,  Conservation  DUnsion. 

OtcrnnxAi   Resources  Operational 
Oun  No.  7 

PRODUCTION    AND    ROIAI.TY    MEASUREMENT. 
EQUIPMENT,    AND    TESTING    PROCEDURES 

Effective:  January  1,  1077. 

This  Order  Is  established  pursuant  to  the 
authority  prescribed  In  30  CFR  270.11  and 
270.12  and  In  accordance  with  30  CFR 
370.60.  270.84,  270.74.  and  270.76.  All  geo- 
thermal  production  and  the  resulting  pro- 
duced energy  (electricity)  or  by  products, 
and  leasehold  operational  utilization  thereof, 
ehall  be  measured  and  monitored  in  accord- 
ance with  the  provisions  of  this  Order. 

All  variances  from  the  requirements  spec- 
ified In  this  Order  shall  be  subject  to  ap- 
proval pursuant  to  30  CFR  270.48.  Refer- 
ences In  this  Order  to  approvals,  determi- 
nations, or  requirements  are  to  those  given 
or  mauc  by  the  Area  Geothcrmol  Super- 
visor (Supervisor)  or  his  delegated  repre- 
sentatives. 

All  metering  systems  shall  be  approved  by 
the  Supervisor  prior  to  Installation.  Field 
production  metering  shall  be  accomplished 
with  sufficient  accuracy  to  assure  that  roy- 
alty calculations  using  such  measurement 
data  will  result  In  fair  market  value  to  the 
Government,  and  to  enable  evaluation  of 
well  and  reservoir  production  performance 
and  trends.  Where  royalty  Is  due  on  other 
than  a  well  production  basis,  I.e.,  plant  out- 
put in  kilowatt  hours  or  production  of  by- 
products, metering  systems  used  in  that  re- 
gard Shall  also  be  approved  by  the  Super- 
visor. 

1.  Metering.  The  general  requirements 
and  accuracy  for  measuring  production  and 
utilized  energy  or  byproducts  of  geothermal 
resources  are  outlined  below: 

A.  Jfeo*urement  of  Production.  Surface 
facilities  and  measuring  devices  shall  be  In- 
Stalled  so  that  the  production  mass  flow 
rate  (or  volume,  when  apnropriate)  of  water 
and/or  steam  and  the  pressure  and  tempera- 
ture of  the  produced  fluids  from  each  well 
are  accurately  determined.  If  metering  is  not 
to  be  accomplished  on  'a  continuous  basis, 
each  well  shall  be  gauged  periodically  at  the 
frequency   prescribed   by   the  Supervisor. 

The  operator  shall  maintain  detailed  rec- 
ords available  for  inspection  by  the  Super- 
visor concerning  the  performance  measure- 
ments relative  to  each  well.  The  record  shall 
•how  average  flow  rates,  temperature,  pres- 
sure, and  any  other  pertinent  data  gathered. 
Except  for  drilling  and  well  workovcr  opera- 
tions, and  low  rnte  venting  of  new  geo- 
thermal wells  to  prevent  well  bore  damage 
prior  to  facility  hook  up,  vented  production 
ahall   also  be  measured  and  reported. 

Each  well  shall  be  equipped  to  permit 
fluid  sampling  for  determining  the  enthalpy 
and  chemical  content  of  produced  geother- 
mal fluids.  Enthalpy  and  chemical  analysis 
for  each  well  shall  be  provided  the  Super- 
visor yearly  or  more  frequently  If  required 
by  the  Supervisor. 

B.  Royalty  Metering.  Metering  systems 
Involved  In  the  calculation  of  royalty  values 
due  shall  be  designed,  installed,  operated,  and 
maintained  to  attain  the  accuracy  herein 
specified.  However,  the  Supervisor  may  re- 
quire greater  accuracy  where  conditions  dic- 
tate that  necessity  ond  the  technology  exists, 
or  may  permit  a  lesser  degree  o/  accuracy 
when    physical    problems,    such    as    severe 


corrosion  or  scaling,  preclude  attain.;'.  : 
the  desired  standards. 

(1)  Steam    Dry    steam   metering   syste.. 
and  the  mass  (low  calculations  derived  thee 
from   shall    be   designed    and    malntuin.  >i    i 
achieve  on  accuracy  of   ±4.0%  of  t:.o  n.i 
ured  flow. 

(2)  Hot    Water    Hot   water    melerliu     . 
terns  and   the   mass  flow  or  volume!::     • ,. 
culatlons    der.vcd    therefrom    shall     he    i|> 
signed  and  maintained   to  achieve  an   ;, 
racy  of   ±2.0%   of  the  measured   He.* 

(3)  Steam   and    Water    (two-pha  • 
Metering    of    two-phn.se    flow    6han     in     >, 
signed  and  maintained  to  achieve  1 1 > <    :.... 
Imum    reasonable    attainable    bccuia, ■•. 
6l6tent   with    the    nature   of   the    proil    i 
to  be  measured.  Duo  to  the  complex  if,   .. 
difficulties  Involved  In  this  type  of  rnevi 
the  Supervisor  shall  establish  the  li.lt  u.:    . 
curacy   limits   for   each   specific    liiHiullat 
based  on  the  nature  of  existing  flow    coi. 
tlons  and  commensurate  with  the  uien 
lstlng    state-of-the-art     The    operator      l 
upon   request,  demonstrate   to   the   :.nt  -.' 
Hon    of    the    Supervisor    that    the    appr.. 
metering   system (s)    being   employed    Is   < 
crating     within     the     prescribed     r..i...- 
accuracy.  The  Supervisor  Ls  authoi ./  -\ 
warranted,    to   require    modification-.    I., 
system   consistent   with    new    techno:, • 
Improve    the    accuracy   of    mea*ureim..i 
when   required    accuracy    Is    not    attain 
to  direct  that  the   two-phase   fluid    11;  • 
separated  and  the  steam  and  water  nwn 
Individually. 

(4)  Heat  Content.  Where  the  heat  ,    . 
ol  produced  water  or  steam  ls  the   pru... 
use,    Including   but   not   limited    to    lira: 
a   greenhouse    complex,   space    heatiny 
plant  processing,  metering  systems     h 
designed  and  maintained  to  achieve  .. 
curacy   of    +2.0%    for   both    the    Input 
discharge  flows. 

(6)   Electrical  Potoer  Output  or  C<m    m 
tion.    Where    the   resource   sales   payment 
equated   to  kilowatts  of  electric   power  • 
put    or    geothermal -produced    clectricit , 
consumed     In     geothermal     operation* 
metering    systems    shall     be    deMgneu 
maintained     to     achieve     an     o<      u,u  \ 
±0.6%. 

(6)  By-Products.  When  the  hy-prncr.  i 
in  liquid  form,  met;rlng  accuracies  .-,1ml. 
maintained  within  ±1.0%.  When  the 
product  Is  a  r.olld.  measurement  thereof  s! 
be  either  by  volume  or  weight  and  shall 
accurate  to  4  1.0%. 

(7)  Waste  Ileal.  Waste  hcut  shnll  he 
tered  In  accordance  with   the  standards 
forth    in    IB  (4)     when   such    men.'urei  .. 
are  involved  In  royalty  calculations 

C.  Non-Royalty  U-tenng.  Meajurcmc:. 
produced  or  Injected  fluids  that  arc  not 
volved  directly  In  royalty  calculations,  s 
m\  waRtc  waters  or  Injected  writers  ..linli 
metered  with  accuracies  wuITlclcnt  to  c 
ate  well,  reservoir,  nnd  project  perform.) 
Such  metering  systems  shall  be  desir 
and  maintained  to  achieve  an  accur.ie; 
±6.0%,  unless  otherwise  specified  by 
Supervisor. 

2.  Commingling  Production.  In  accorth 
with  30  CFR  27064.  the  Supervisor  may 
thorlze  a  lessee  to  commingle  prodm 
from  wells  on  a  lease  with  production  i 
other  leases  held  by  the  lessee  or  by  u 
lessees  subject  to  such  conditions  as 
Supervisor  may  prescribe.  Where  utill/a 
of  the  geothermal  resource  for  energy  m 
by-products  Involves  commlngllni:  pro- 
tlon  from  two  or  more  lea«es,  the  follo< 
conditions  and  requirements  shall  ho  m< 

A.  The  surface  facilities,  nictcrln  . 
fluid  sampling  systems  employed  m1, 
approved  by  the  Supervisor. 
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1i  The  commercially  utilized  production 
Uet5("i  e.ach  lenea  shall  bo  ■isaaured  In  ac- 
c©rd*»ct  with  the  standard*  s*t  forth  in 
5<KtCon  I  •  •  ■  M"t.  clthor  on  or  oft*  the  lease- 
hold, in  a  manner  that  will  Allow  accurate 
allocation  and  royalty  calculation  for  that 
lease. 

3.  Common  Storage  Whore  commercial 
utilization  Involves  common  storage  from 
two  or  more  lease*,  eg,  a  common  brine, 
evaporation  pool  for  production  of  chemical 
by-product*,  the  contributions  of  each  lease 
10  that  facility  shall  be  measured  In  accord- 
ance with  the  standards  set  forth  In  Section 
1  hereof,  either  on  or  off  the  leasehold  In  a 
manner  that  will  allow  accurate  allocation 
and  royalty  calculation  for  that  leaae.  The 
surface  facilities,  metering,  and  fluid  sam- 
pling systems  employed  shall  be  approved  by 
l he  Supervisor 

4  Meter  Tenting  and  Maintenance  All  me- 
ters and  melcrlni;  systems  shall  be  main- 
tained In  acceptable  working  condition  and 
.-.hall  bo  Inspected,  tested,  and  adjusted  to 
meet  appropriate  design  standards.  The  fre- 
quency and  stringency  of  testa  shall  be  pie- 
scribcd  by  the  Supervisor.  The  supervisor 
may  witness  any  periodic  metering  system 
test  or  Inspection,  and  the  operator  shall 
schedule  an  acceptable  time  and  date  for 
:.uch  tests  when  requested  by  the  Supervisor. 

A  Royalty  Metrr  Tests  and  Inspections 
The  following  tests  and  inspections  shall  be 
performed  on  all  meters  involved  In  royalty 
calculations  Depending  on  Inspection  re- 
sults, the  Supervisor  may  alter  the  inspec- 
tion frequencies  herein  specified 

I  1  i    Orifice  Meter  Tests  and  Inspections. 

ui)  Visual  functional  Inspection  shall  be 
performed  as  part  of  the  dally  well  check 
Recorders  shall  be  inspected  for  malfunc- 
tions at  that  time  and  repaired  IX  necessary. 

(b)  Recorders  shall  be  inspected  and  the 
calibration  checked  with  master  test  gauges 
at  least  once  per  month.  Th»  equipment  used 
lor  the  calibration  check  shall  verify  the  dlf- 
li  lenllal  and  3tatlc  pressure  ranges.  Field 
error  of  a  meter  exceeding  ±1.0%  of  the 
meter's  differential  and  static  pressure  ranges 
•^hall  require  removal  of  that  instrument  and 
installation  of  a  recalibrated  Instrument. 

(c)  Orifice  plates  and  meter  tube  runs 
shall  be  Inspected  by  the  operator  for  wear 
and  recallpered  to  the  nearest  thousandth  of 
nn  Inch.  Worn  plates  or  run*  shall  be  re- 
marhlned  or  replaced  The  Inspection  period 
shall  depend  on  well  performance  and  on  the 
production  demand,  but  meter  runs  and  ac- 
ii.ssory  equipment  shall  be  Inspected  at  in- 
ter', als  not  exceeding  one  year. 

(JO    Turbine  Meter  Tests  and  Inspections. 

(a)  Dally  readout  checks  shall  be  made  to 
verify  functional  operation. 

(b)  At  least  onco  every  six  months,  the 
turbine  meter  shall  be  checked  for  accuracy 
*ilh  a  provcr.  If  a  discrepancy  In  excess  of 

>  0.0',:,  over  limited  range  or  ±1.0%  over 
stuted  range  Is  noted,  the  meter  shall  be 
Inspected  for  bearing  wear,  turbine  damage, 
or  corrosion  and  repaired  or  replaced  as 
necessary. 

i-i)  Flcctrical  Meters  (Power  Meters) 

In)  Inspect  dally  for  function. 

M>)  A  detailed  check  and  Inspection  shall 
he  accomplished  at  least  once  each  month. 

(i:)  At  least  every  six  months,  the  meter 
shall  be  calibrated  with  a  master  meter. 
The  meter  shall  be  repaired  or  replaced  If 
a  discrepancy  greater  than  ±0.6%  Is 
found. 

(4)  Other  Types  0/  Afcfcrj. 

(a)  Where  metering  system*  depend  on 
static  and  differential  pressure  measure- 
ments, e.g.,  venturl  or  nozzles  testing  shall 
be  as  outlined  above  for  orifice  meter*  la 
4  A.(l). 


(b)    Tenting    procedure*    »n:l    fie    i  >  i>    - 
for  all  other  metering  system*  »liuil   be   as 
approved  by  the  Supervisor. 

B.  Non-Royalty  Meter  Tests  and  Inspec- 
tions. Metering  system*  measuring  produced 
or  Injected  fluids  which  are  not  Involved 
In  royalty  calculation  shall  normally  be 
checked  at  least  weekly  for  functional  op- 
eration, and  be  Inspected,  calibrated,  and  or 
proven  at  yearly  Intervals  to  demonstrate 
an  overall  accuracy  of  +6.0%.  unleea  other. 
wise  specified  by  the  Supervisor. 

6  Application  /or  Meter  Installation  All 
metering  systems  shall  be  approved  by  the 
Supervisor  prior  to  Installation  Approval 
may  be  obtained  by  Inclusion  of  the  re- 
quired details  in  a  Plan  of  Exploration.  Devel- 
opment, or  Production,  or  where  appropri- 
ate, separately  by  submission  of  a  Sundry 
Notice.  In  triplicate,  to  the  Supervisor. 

Applications  shall  Include  the  following 
Information: 

A.  1'urpoac  of  the  meter  and  whether  It 
will  be  involved  In  royalty  calculations. 

B  Location:  e.g..  Well  No.  53-6.  SEViSEt/4. 
Section  8.  T.  3  S  .  R.   10  E  .  M  DM. 

C.  What  It  to  be  metered  such  aa  steam, 
water,  or  combination  thereof,  and  appro- 
priate physical  characteristics,  such  aa  the 
temperature,  pressure,  density,  corrosive  or 
.scaling  tendencies,  and  a  chemical  analysis. 

D  Anticipated  average  and  range  of  dally 
rates  to  be  metered. 

E.  If  the  meter  Is  Involved  In  royalty  cal- 
culations, the  estimated  monthly  groKs  dol- 
lar value  that  will  be  measured  by  the 
meter  and  how  the  measurement  will  be 
used  in  royalty  calculations. 

F.  Drawing  of  the  installation  showing 
piping    locations  of  equipment,  and  valves. 

0.  If  not  Bhown  In  a  drawing.  Indicate 
(a)  type  of  meter,  manufacturer,  model  num- 
ber, and  range  of  Coverage;  (b)  pressure 
ratings  of  piping,  valves,  and  other  equip- 
ment: and,  (c)  design  code  or  standards 
used  for  Installation  design. 

H.  Anticipated  accuracy. 

1.  Proposd  inspection,  testing  or  calibra- 
tion procedures  and  the  testing  schedule 

Reid  T.  Stok*. 
Area  Geothcrmal  Supervisor. 
Approved: 

EDnrr  R.  Wyatt. 

Acting  Chief,  Consavation  DttHMon. 

1FR  Doc.76-35804  Filed   13-6-76:8:45  ami 
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MENT,  DEPARTMENT  Of  THE  INTERIOR 
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PART   9000 — MINERALS    MANAGEMENT; 
GENERAL 

1  Section  SOOO.0-5  of  Bubpart  1000. 
Cheptei  n  Title  43  of  the  Code  of  Peej- 
erel  Reg-ulsdons  U  revised  to  rwd  a* 
follows 

|  9000.0-5      De&aitloas 

Aj  used  In  this  subehspter 

<t  "Leasable  minereL'"  meant  oil  and 
gas  (1)  Oa*  means  any  fluid,  alther 
combustible  or  noneombusllble,  which  U 
produced  In  a  natural  state  from  the 
earth  and  which  ma  Ir  tains  a  gaseous  or 
rarefied  atate  at  ordinary,  temperature 
and  pressure  conditions  (3)  OiJ  or  crude 
cU  means  any  liquid  hydrocarbon  sub- 
stance which  occurs  naturally  In  the 
earth  inducting  drip  gasoline  or  other 
natural  condensates  recovered  from  gas, 
without  resort  to  manufacturing  process 

(b>  "Other  leasable  minerals"  means 
(1)  Coal  ehlori  dee  sulpha  tee.  carbonates, 
borates  silicates,  or  nitrates  of  potassium 
and  sodium,  aulpbur  In  the  States  of 
Louisiana  and  New  Mexico,  phosphate; 
and  native  asphalt  aolid  and  semisolid 
bitumen  and  bituminous  rock  (Including 
oil  Impregnated  rock  or  aandj  from 
which  oil  Is  recoverable  only  by  special 
treatment  after  the  depoalt  Is  mined  or 
quarried)  :  (3>  aond  (hardroca)  min- 
erals, minerals  In  acquired  lands  which 
would  be  subject  to  location  under  the 
U£  mining  laws  If  located  In  the  public 
domain  lands 

<c>  "Secretary"  means  the  Secretary 
of  the  Interior  or  any  person  duly  au- 
thorized to  exercise  the  powers  vested  In 
that  officer 

<d>  "Director"  means  the  Director  of 
the  Bureau  of  Land  Management  or  any 
person  duly  authorized  to  exercise  the 
powers  vested  In  that  officer 

(e>  "State  Director"  means  the  Direc- 
tor of  a  Bureau  of  Land  Management 
State  office  or  any  person  duly  authorized 
to  exerclae  the  powers  verted  In  that 
officer 

(f)  "Authorized  officer"  means  any 
person  authorized  by  law  or  by  lawful 
delegaUon  of  authority  In  the  Bureau  of 
Land  Management  to  perform  the  duties 
described 

(g)  "Proper  BLM  office"  means  the 
Bureau  of  Land  Management  office  hav- 
ing Juiiadiction  over  the  lands  subject  to 
the  regulation  where  the  term  la  used. 


<h>  "Public  domain  lands" 
original  public  domain  lands  which  have 
never  left  Federal  ownership:  alao.  lands 
In  PedersJ  ownership  which  were  ob- 
tained by  the  Government  In  exchange 
for  public  lands  or  for  timber  on  cuch 
lands  alao  original  public  domain  lands 
which  have  reverted  to  Federal  owner- 
ahip  through  operation  of  the  public  land 
laws 

(1)  "Acquired  lands"  means  lands 
which  the  United  States  obtains  by  deed 
through  purchase  or  gift,  or  through  con- 
demnation proceedings  They  are  dis- 
tinguished from  public  domain  lands  In 
that  acquired  lands  may  or  may  not 
have  been  originally  owned  by  the  Gov- 
ernment If  originally  owned  by  the  Gov- 
ernment such  lands  have  been  disposed 
of  (patented)  under  the  public  land 
laws  and  thereafter  reacquired  by  the 
United  Bute* 

(J)  "Other  lands"  means  (1)  •'With- 
drawn lands  "  Lands  which  have  been 
withdrawn  and  dedicated  to  public  pur- 
poses (3)  "Reserved  lands"  Lands 
which  have  been  withdrawn  from  dis- 
posal and  dedicated  to  a  specific  public 
purpose  (3)  "Segregated  lands"  Lands 
Included  In  a  withdrawal,  or  In  an  appli- 
cation or  entry  or  In  a  proper  eleeslnca- 
tlon  wfaich  segregates  them  from  opera- 
tion of  the  public  land  laws 


S  Section  3000  4  of  Subpart  J0O0. 
Chapter  IX,  Title  43  of  the  Code  of  Fed- 
eral Regulations  la  revised  to  read  as 
follows: 

|  S000.4     Appeal*. 

Any  party  to  a  case  who  Is  adversely 
affected  by  any  official  action  or  decision 
of  an  officer  of  the  Bureau  of  Land  Man- 
agement or  of  an  Administrative  Law 
Judge  of  the  Office  of  Bearings  and  Ap- 
peals. Office  of  the  Secretary,  except  a 
decision  which  has  been  approved  by  the 
Secretary,  ahaU  have  a  right  of  appeal 
to  the  Board  of  Land  Appeals  In  the  Of- 
fice of  Bearings  and  Appeals,  Office  of 
the  Secretary  All  appeals  shall  to  gov- 
erned by  the  rules  of  practice  to  Subpart 
I  of  Fart  4  of  this  title  Nothing  In  this 
group  shall  be  construed  to  prevent  any 
Interested  party  from  seating  judicial 
review  as  authorized  by  law. 


I  A  new  Group  3300  Is  added  to  Chap- 
ter LT.  Title  43  of  the  Code  of  Federa: 
Regulations  to  read  as  follows. 

Group  9200 — Csotharmal  Resources 
Law  sing 

PART   9200— OEOTHERMAL 
RESOURCES   LEASING-,   GENERAL 


sax  o-l 
saooo-s 
saoco-e 
taoc  0-7 

tacco-a 


Authority 

DrfLDltlODJ 

PreleaaiLg  p 
Cross  reference 
Vm  of  surf  tot 


Subpart  JJOI — AeailofcJe  Londt,  l>»natt*ni, 
|MH  Ag  leemeiiU 
Sec 
•30 :  1         lands  subject  tc  geotnermal  lea 

tag 
•301  1-1     Oanera: 

•  3ci  1-3     Department  of  the  iDtertor 
•30  1  l-<     Department  of  Agriculture 

•  Xi  1-4     s»*a> t-il.  Power  Oornmiaslca 
•301  l-s     Pa  urn  tad  land* 

•20:  !-«     Ex  or  p  tad  areas 
•301.3         Acre**?  limits  una* 
•301.3         VttM*  witblr  unit  i 


Wbpart  JlOI— OvafrSteHemi  e/  Umm 


•302  1 

tana 


Wbo  may  bold 

Statements   required    to    bs   snb- 
snlttad 
»»1J-!     OanaraJ 
•3C3  3-3     OuartSiAA  or  trust** 
•302.3-S     attorney-in-fact 
•302  3-4     St*t* meets  prertoualy  fiUed 
•  302  J-J     Stowing  as  to  aol*  party  la  inter- 


Bain  sod  der'jtea  laumi 
FrertlonaJ  pruant  lntareau 

Wfefxr*  JJC3— lectins;  Tamil 

Primary  and  additional  verm 

Dating  of  leasee. 

Primary  urn 

Additional  term 

Kx  tens  ion* 

Beg-regstloc  of  leun  oo  commit- 
ment to  or  oontra^Uoc  of  coop- 
erative or  unit  plan  or  oommu- 
sUtlsatlon  agreement 

Conversion    to    minerai 
mlnmi  clsUnn 

Least  acreayt  limitation 

Consolidation  of  l«**e* 

Description  oX  land* 

DUlgent  exploration 

Plan  of  oparauon. 


•xaa-e 

•303.3-7 

•303  1 

3X3  1-1 

•X3  1-3 

1X5  1-3 

»XS  1-4 

•303  1-6 

•303  i-e 

•  X3  3 

•303  4 
S303  4 

nco  » 

S30S6 


lei 
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lnhaart  M04 — Wrface  M»n|i«wt 

taawirv/ffwnrt,  Saida'  leejvliaaiartl 

Ml  Oeneral 

M3  Vfuu  pjtnuttoo 

04J         Readjustment  of  tarme  and  ooodl- 

tloni. 
Mi        Reservation  to  U>e  OnJted   IUt« 

or    oil.    hydrocarbon    gae.    and 

bellum. 
MS        Oompeaaetion  for  drainage;  scan- 

penaetory  royalty. 
m  6        p»MDi»a  lands 


ape* 


:06  1 

:<M  1-1 

•OS  1-3 

106  3 

106  S 

»5  3-1 

105  3-2 

•0J.3-J 

:0J  3-4 

iOS.S-« 

»s>-e 

J0SJ-7 

206-3-1 

306  s-e 

306  4 

305  4-1 

306  4-3 

CM  1 

I2M  1-1 

1208  1-3 

1208  3 

1308  J 

12M  3-1 

1208  3-2 

13M  3-3 

1206  4 

1208  4-1 

1208  4-2 

1208  4-4 

3308  6 

33086 

3308  7 

3308  7-1 

3308  7-3 

3306  A 

3JC3 — Wrrlc.    CKt»e»v     tenkah    amd 
aaraHIa* 

hriMDii 

Ponn  of  remittance 
Wbcrv  submitted. 
Service  cbargea 
Rentals  and  royalties 

P»TTDf  Dt   Wltb   »ppllC»UOEL 

P»yra*nt  of  UDutl  rtntAl. 

E&cajattug  rental  rates 

PractlonsJ  wiereat. 

Royalty  on  production 

Royalty  od  ex  mm* retail y  dt  miner- 
alised water 

Waiver,  suspension  or  reduction  Of 
rental  or  royalty 

Application  for  and  affect  of  rue- 
penaioD  of  operations  and  pro- 
duction 

Readjustments 

Rental  and  minimum  royalty  lia- 
bility of  lands  committed  to  oo» 
operative  or  unit  plana. 

Prior  to  production 

After  production. 


Subpart  J 104— It* 

Types  of  bond*  and  OJlng 

Typee  of  bonda 

ruing  of  bonda 

Tenr.lnatlon  of  period  of  liability 

Operators  bond. 

Compliance 

Approval. 

Default 

Personal  bond  or  corporate  bend. 

Amount. 

Deposit  of  tecurttaaa. 

Qualified  corporate  •uradaa. 

NaUonsrida  bond. 

6tateanda  bond. 

Default. 

Payment  by  surety 
Penalty. 

Applicability  of  prcrvtsSaM  to  «oarU 
Ing  bonda. 

Sut>psrt  1307— {We  served] 
Subpart  «0d— f»a  aan>ad] 

Subpart  3209 — Geothermal  Resource* 
Lxp  lor  at  ion  Operations 

Bee. 

3206  0-1  Purposes 

3206  0-3  Objeetlvsa. 

3209  0-6  Definitions 

3208  1  Notice  of  Intent  and  permit  to 
conduct  eipioration  oparatloaa 
(Oaoibarmal  resource*). 

3206  1-1  Appllcetion. 

3*04  1-3  Review  of  notice  of  lount- 

3306  3  Ezploratlon  operations 

3206  J  Completion  of  opera tiooa. 

3206  4  Bond  requirement*. 

3206  4-1  OeneraJ 

3206  4-3  Rlderi  to  existing  bond  forma 

3206  4-3  Termination  of  period  of  liability. 

Subpart  3200— Geothermal  RMourct* 
Laavng;  General 

t  3200.0-3      Authority. 

These  reflations  axe  issued  pursuant 
to  the  Oother.T.iI  Steam  Act  of  1970  <M 
Stat  1566.  30  USC  1001-1026)  and 
rlghii  to  develop  and  utilize  gectbermeJ 
resources  in  land  subject  to  the**  regulft- 
i.ons  may  be  scqulred  only  In  accordance 
with  these  regulations. 


|  3200.0-5      IVftsUticaae. 
As  used  to  Qroup  3300.  the  term: 

(a)  "The  Act'  means  the  Oeothermal 
Steam  Act  of  1970. 

(b)  "Oeothermal  lease"  means  ft  lease 
Issued  under  authority  of  the  Act;  and 
unless  the  contest  Indicates  otherwise, 
"lease''  means  ft  "geothermal  lease". 

<c>  "Oeothermal  resources"  means 
geolhermul  steam  and  associated  iso- 
thermal resources  which  Include:  (1)  All 
products  of  geothermal  processes,  em- 
bracing  indigenous  stesm.  hot  water  and 
hot  brines;  (3)  steam  and  other  rases 
hot  water  and  bot  brines  resulting  from 
water,  gas.  or  other  Quids  artificially  in- 
troduced into  geothermal  formations; 
(3)  heat  or  other  associated  energy  found 
In  geothermal  formations;  and  (4)  any 
byproducts  derived  from  them. 

<d>  "Byproduct"  means  (1)  any  min- 
eral or  minerals  (exclusive  of  oil.  hydro- 
carbon gas.  and  helium  >  which  are  found 
In  solution  or  In  association  with  geo- 
thermal steam  and  which  have  ft  value 
of  less  than  75  per  centum  of  the  value 
of  the  geothermal  steam  or  are  not.  be- 
cause of  quantity,  quality,  or  technical 
difficuioe*  in  extraction  and  produc- 
tion, of  sufficient  value  to  warrant  ex- 
traction and  production  by  themselves, 
and  (3)  commercially  demlneralized 
water. 

(e)  "Bole  party  In  interest"  means  a 
party  wbo  U  and  will  be  vested  with  all 
legal  and  equitable  rights  under  the 
lease  No  one  is,  or  shall  be  deemed  to 
be.  ft  sole  party  in  interest  with  respect 
to  ft  lease  in  which  any  other  party  has 
any  Interest  in  the  lease 

(f )  "Interest  in  the  lease"  means  any 
Interest  whatever  in  s  geothermal  lease, 
including,  but  not  limited  to:  A  record 
title  Interest;  ft  working  in  tar  eat;  an 
operating  right;  an  overriding  royalty 
interest,  ft  claim  to  any  prospective  or 
future  advantage  or  benefit  from  a  lease, 
ft  participation  In  any  increment,  issue, 
or  profit  which  may  be  derived,  or  ac- 
crue in  any  manner,  from  the  lease  based 
upon,  or  pursuant  to  any  agreement  or 
understanding  in  existence  at  the  time 
when  the  offer  is  filed,  and  an  agree- 
ment pertaining  to  any  of  the  foregoing 

(g)  "Supervisor''  means  a  representa- 
tive of  the  Secretary,  subject  to  the  di- 
rection and  supervision  of  the  Director. 
the  Chief,  Conservation  Division,  Oeolo- 
gicftl  Survey  and  the  appropriate  Re- 
gional Conservation  Manager,  Con- 
servation Division.  Oeological  Survey, 
authorized  and  empowered  to  regulate 
operations  and  to  perform  other  duties 
prescribed  in  the  regulations  in  this  part 
or  any  subordinate  of  such  representative 
acting  under  his  direction 

<h)  'Primary  term'  means  the  first 
10  years  In  the  life  of  the  lease,  exclu- 
sive of  any  period  of  suspension  of  opera- 
tions or  production,  or  both. 

(I i  "Area  of  operation"  means  that 
area  of  the  leased  lands  which  Is  re- 
quired for  exploration,  development  and 
producing  operations,  and  which  is  de- 
lineated on  ft  map  or  plat  which  is  made 
ft  part  of  the  approved  plan  of  opera- 
tions It  encompasses  the  ares  generally 
needed  for  wells,  flow  lines,  separators, 
surge  tanks,  drill  pads,  mud  pits,  work- 
shops, and  other  such  facilities  used  for 
on-project  geolhermaJ  resources  field  ex- 
ploration, development  and  production 
operftUooa. 


(J)  "Commercial  quantities"  mean/ 
quantities  sufficient  to  provide  ft  return 
after  all  variable  coats  of  production 
have  been  met. 

(k)  "Known  geothermal  resource  area" 
or  "KORA"  means  an  area  in  which  the 
geology,  nearby  discoveries,  competitive 
Interests,  or  other  Indicia  would,  in  the 
opinion  of  the  Secretary,  engender  ft 
belief  in  men  who  are  experienced  in 
the  subject  matter  that  the  prospects  for 
extraction  of  geothermal  steam  or  as- 
sociated geothermal  resources  are  good 
enough  to  warrant  expenditures  of 
money  for  that  purpose 

(1)  In  determining  whether  the  geol- 
ogy of  an  area  is  of  such  a  nature  that 
the  area  should  be  designated  a  KGRA 
the  Director.  Oeoloflcal  Survey,  acting 
for  the  Secretary,  shall  use  such  geologic 
and  technical  evidence  as  he  shall  deem 
appropriate,  including  the  following: 

(I)  The  existence  of  siliceous  sinter 
and  natural  geysers; 

(II)  The  temperatures  of  fumerolea. 
thermal  spnnga  and  mud  volcanoes; 

(Uii  The  SlOi  content  of  spring 
water. 

(lv)  The  Na/K  ratio  in  spring  waters 
of  hot- water  systems; 

(v)  The  existence  of  volcanoes  and 
ealderas  of  late  Telrtary  or  Quaternary 
fteTe, 

(vi)  Conductive  heat  flows  and  geo- 
thermal gradient; 

<vii)  The  poroalty  and  the  permeabil- 
ity of  ft  potential  reservoir-. 

(run  The  results  of  electrical  reeurUf- 
ity  surveys; 

(U)  The  results  at*  magnetic,  gravity, 
and  airborne  Infrared  geophysical  sur- 
veys; and 

(x)  The  Information  obtained  through 
other  geophysical  methods  such  as 
microseiamic  seismic  ground  noise, 
electromagnetic,  and  telluric  surveys  if 
such  methods  prove  to  have  significant 
use  in  evaluation. 

(3)  For  purposes  of  KORA  classifi- 
cation, a  "discovery"  or  "discoveries" 
will  be  considered  to  be  any  well  deemed 
by  the  Director,  Oeological  Survey,  to  be 
capable  of  producing  geothermal  re- 
source* in  commercial  quantities  and. 
where  the  geological  structure  is  not 
known,  "nearby''  will  be  considered  to  be 
five  miles  or  leas  from  any  such  dis- 
covery Lands  nearby  a  discovery  will  be 
classified  as  KORA  unless  the  Oeological 
Survey  determines  that  the  lands  are  on 
a  different  geologic  structure  from  the 
discovery  Where  the  Oeological  Survey 
has  determined  the  extent  of  a  structure 
on  which  a  discovery  has  been  made,  all 
land  in  that  structural  area  contributing' 
geothermal  resources  to  that  discovery 
will  be  deemed  ft  KGRA  regardless  of  the 
distance  from  the  discovery 

(3)  "Competitive  interest"  shall  exist 
In  the  entire  area  covered  by  an  appli- 
cation for  ft  geothermal  lease  if  at  least 
one-half  of  the  lands  covered  by  that  ap- 
plication are  also  covered  by  another 
application  which  was  filed  during  the 
same  application  filing  period,  whether 
or  not  that  other  application  is  subse- 
quently withdrawn  oi  rejected  Competi- 
tive Interest  shall  not  be  deemed  to  exist 
in  the  entire  area  covered  by  an  applica- 
tion because  of  an  overlapping  applica- 
tion, if  less  than  one-half  of  the  lands 
subject  to  the  first  application  are  cov- 
ered by  any  other  single  application  filed 
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during  the  wm  application  filing  pe- 
riod, however,  aome  of  the  land*  subject 
to  the  first  application  may  bt  deter- 
mined to  be  within  a  KQRA  pursuant  to 
the  first  sentence  of  this  subpara- 
graph (3). 

(1)    "Primarily    valuable"   means   the 
principal  mineral  value  for  which  the 
ehold  1*  being  produced 


|  3200.0-6      PreJe^lea  procedure. 

(ft)  WheD  an  area  is  Initially  con- 
sidered for  geotherma!  leasing  or  when 
the  need  arises  the  Director  shall  request 
other  Interested  Bureaus  and  Federal 
agencies  to  prepare  reports  describing 
to  the  extent  known,  resources  contained 
within  the  general  area  and  the  poten- 
UaJ  effect  of  geothermaJ  resources  opera- 
tion* upon  the  resources  of  the  area  and 
tU  total  environment  If  the  Director 
determines  that  the  issuance  of  leases 
In  an  area  would  be  a  major  Federal  ac- 
tion significantly  affecting  the  quality  of 
the  human  environment  be  shall  issue 
no  leases  in  that  area  unless  an  environ- 
mental Impact  statement  under  section 
102(2>(C)  of  the  National  Environ- 
mental Policy  Act  of  1*69  (42  USC. 
4332(2)  (O)  has  been  Issued 

(b)  Prior  to  the  final  selection  of  tracts 
for  leasing  the  Director,  or  the  head  of 
the  agency  charged  with  the  administra- 
tion of  the  surface.  If  that  officer  so 
elects,  shall,  when  appropriate  evaluate 
fully  the  potential  effect  of  the  geother- 
mal resources  operations  pursuant  to  a 
leasing  program  on  the  total  environ- 
ment fish  and  other  aquatic  resocrces. 
wildlife  habitat  and  populations,  aes- 
thetics, recreation,  and  other  resources 
In  the  entire  area  during  exploratory, 
developmental,  and  operational  phases. 
This  evaluation  will  consider  the  poten- 
tuJ  Impact  of  the  possible  development 
and  utilization  of  the  geothermal  re- 
sources including  the  construction  of 
power  generating  plants  and  transmis- 
sion facilities  on  lands  which  may  or 
may  not  be  Included  in  a  geothermal 
lease  To  aid  him  in  his  evaluation  and 
•election  of  tracts  the  Director  shall  re- 
quest and  consider  the  views  and  recom- 
mendations of  appropriate  Federal 
agencies,  may  bold  public  hearings  after 
appropriate  notice  and  shall,  as  appro- 
priate, consult  with  State  agencies,  or- 
ganizations, industries,  and  lease  appli- 
cants and  shall  consider  all  other 
potential  factors,  such  as  use  of  the 
land  and  Its  natural  resources,  the  need 
for  the  energy  mineral  deposits  and 
socio-economic  conditions  consistent 
with  multiple-use  management  princi- 
ples U  a  decision  is  made  to  lease,  the 
Director  ahall  develop  special  terms  and 
conditions  to  be  Included  in  leases  as  re- 
quired to  protect  the  environment,  to 
permit  use  of  the  land  for  other  pur- 
poses and  to  protect  other  natural  re- 
sources If  tracts  are  offered  for  com- 
petitive leasing  the  notice  announcing 
the  availability  of  the  land  for  leasing 
will  specify  the  proper  BLM  office  where 
all  terms  and  conditions  to  be  Included  In 
leases  for  such  tracts  are  available. 

|  S200.0-7     Croat  reference. 

(a)  The  regulations  governing  opera- 
tions under  geothermal  leases  are  found 
to  30  CFR  Part  270  . 


(b>  The  regulations  setting  forth  the 
beak  policies  for  management  of  the 
public  lands  art  found  to  Part  1726  of 
this  chapter. 

|  ttOO-O-d      Use  •*  serf  ere. 

(a)  A  leasee  shall  be  entitled  to  use  for 
the  production,  utilization,  and  conser- 
vation of  geothermal  resources  only  so 
much  of  the  curl  act  of  the  leased  Fed- 
eral lands  as  is  deemed  necessary  for 
such  purposes  The  lessee  ahall  have 
the  right  to  use  so  much  of  tne 
leased  lands  as  may  be  deemed  nec- 
essary for  a  power  generation  plant  or  a 
commercial  or  industrial  facility,  and 
may  apply  for  the  right  to  use  so  much 
of  other  Federal  lands  as  may  be  deemed 
Decessary  for  such  purposes,  however, 
any  use  of  the  leased  lands  or  other  Fed- 
eral lands  for  a  power  generation  plant 
or  a  commercial  or  Industrial  facility 
will  be  authorized  only  under  a  separate 
permit  issued  by  the  appropriate  agency 
for  that  specific  use  and  subject  to  all 
terms  and  conditions  which  it  may  to- 
dude  to  that  permit  The  uses  of  the 
lands  within  the  area  of  operation  are 
subject  to  the  supervision  of  the  super- 
visor, and  the  uses  of  the  remaining 
leased  lands  or  other  Federal  lands  are 
subject  to  the  supervision  of  the  appro- 
priate surface  management  agency  The 
leasee  shall  not  be  entitled  to  use  any 
mineral  materials  subject  to  the  Mate- 
rials Act  except  as  provided  by  Part  1600 
of  this  chapter 

(b>  Operations  under  other  leases  or 
uses  on  the  same  lands  shall  not  unres- 
aonably  interfere  with  or  endanger  oper- 
ations under  leases  Issued  under  these 
regulations  nor  shsU  operations  under 
these  regulations  unreasonably  interfere 
with  or  endanger  operations  under  any 
lease,  license  claim,  permit,  or  other  au- 
thorized use  pursuant  to  the  provisions 
of  any  other  Act 

Subpart    1201— Available    Lands;    Limrta 
ttona,  Unit  Agreements 

|  S201.1      Land*    subject    lo    geothermal 
leas  big. 

§3201.1-1      Ceeeral. 

Subject  to  the  exceptions  listed  below, 
geothermal  leases  may  be  issued  in  com- 
bination or  separately  for  <a>  lands  ad- 
ministered by  the  Secretary  of  the  In- 
terior, (b)  national  forest  lands  or 
other  lands  administered  by  the  Depart- 
ment of  Agriculture  through  the  Forest 
Service,  and  <c>  geothermal  resources 
in  lands  which  have  been  conveyed  by 
the  United  States  subject  to  a  reservation 
to  the  United  States  of  geothermal 
resources 

|  3201.1-2      Department  ef  ibe  I  titer  tor 

(a)  Except  as  provided  in  this  section. 
leases  may  be  issued  in  accordance  with 
the  regulations  to  this  part  for  with- 
drawn lands,  for  acquired  lands,  and  for 
geothermal  resources  In  lands  which  have 
passed  from  Federal  ownership  subject 
to  a  reservation  to  the  United  States  of 
the  geothermal  resources  therein  where 
such  lands  or  resources  are  administered 
by  the  Secretary  of  the  Interior. 

(b)  Notwithstanding  any  other  provi- 
sion   In   these    regulations,    geothermal 


shall  not  be  issued  for  d>  Lands 
which  the  Secretary  has  identified  or 
may  identify  as  being  necessary  to  the 
performance  of  his  or  any  other  Federal 
officer's  authorized  functions,  and  on 
which  geothermal  resource  development 
would  to  his  judgment  interfere  with 
such  functions:  or  (2>  lands  respecting 
which  the  Secretary  has  made  or  may 
make  s  finding  that  the  issuance  of  geo- 
thermal leases  would  be  contrary  to  the 
public  interest  Upon  receipt  of  an  appli- 
cation for  a  geothermal  lease  affecting 
lands  withdrawn  under  section  3  of  the 
Reclamation  Act  of  1B02  <43  US  C  416) 
or  any  other  appropriate  authority,  no- 
tice thereof  and  an  opportunity  to  com- 
ment thereon  ibaL  be  giver  to  the  head 
of  the  agency  for  whose  benect  the  with- 
drawal was  made  Nc  geothermal  lease 
affecting  lands  withdrawn  for  any 
agency  outside  the  Department  of  the 
Interior  aheU  be  leased  without  the  con- 
sent of  the  bead  of  the  agency  for  which 
the  lands  are  withdrawn  Where  leases 
are  issued  under  Part  3210  of  this  chapter 
or  322C  for  lands  neighboring  such  re- 
served lands  the  lessees  shall  be  required 
to  perform  such  lease  operations  and  tax* 
such  measures  as  are  prescribed  by  the 
Secretary  tor  the  protection  of  the  Fed- 
eral interests  therein. 

6  3201.1-3      Department   ef  Agriculture. 

Leases  for  public,  withdrawn  or  ac- 
quired lands  administered  by  the  Forest 
Service,  may  be  issued  by  the  Secretary 
of  the  Interior  only  with  the  consent  of. 
and  subject  to  such  term*  and  conditions 
as  may  be  prescribed  by.  the  bead  of  that 
Department  to  insure  adequate  utiliza- 
tion of  the  lands  for  the  purpose  for 
which  they  were  withdrawn  or  acquired 

(  3201.1—4      Federal   Power  Commutioo. 

Leases  for  lands  to  which  section  24  of 
the  Federal  Power  Act.  as  amended  (16 
USC  6181.  Is  applicable,  may  be  issued 
by  the  Secretary  of  the  Interior  only 
with  the  consent  of.  and  subject  to.  such 
terms  and  conditions  as  the  Federal 
Power  Commission  may  prescribe  to  in- 
sure adequate  utilization  of  such  lands 
for  power  and  related  purposes 

|  S20 1 . 1-5      Patented  lend*. 

(a)  Geothermal  resources  in  lands 
which  have  passed  from  Federal  owner- 
ship subject  to  a  reservation  to  the  United 
States  of  geothermal  resources  therein 
may  be  leased  under  the  regulations  in 
this  group  subject  to  the  provisions  to 
this  part  and  to  such  terms  and  condi- 
tions as  may  be  prescribed  by  the  au- 
thorized officer  to  Insure  adequate  pro- 
tection of  the  patented  lands  and  any 
Improvements  thereon 

(b>  Oeothermal  resources  in  lands  the 
surface  of  which  has  passed  from  Federal 
ownership  but  to  which  the  minerals 
have  been  reserved  to  the  United  States 
shall  sot  be  developed  or  produced  ex- 
cept under  terms  and  conditions  pre- 
scribed by  the  Secretary  and  pursuant 
to  any  agreements  made  therefor  while 
the  question  of  the  title  to  such  resources 
Is  being  resolved  pursuant  to  the  provi- 
sions of  section  21  (b)  of  the  Act 

|S201.1-6      Excepted  ereat. 

Leases  shall  not  be  Issued  for  lands 
which  are:  (a)  Administered  under  the 


Appendix  C 


etional  Park  System;  fl»  within  a 
ttional  recreation  area;  <c>  to  a  fish 
etchery  ^mtniturwi  by  the  Secretary, 
Udltfe  refuge,  wildlife  range,  ram* 
tn*e.  w-Udli/f  management  area,  or 
eterfowl  production  area,  or  for  Lends 
:quired  or  reserved  for  the  protection 
3d  conservation  of  flab  and  wildlife 
h\rh  are  designated  a*  rare  and  ao- 
ingered  species  by  the  Secretary;  or 
oder  active  consideration  for  Inclusion 
i  categories  (a) ,  <b) .  or  <c>  a*  evidenced 
r  the  filing  of  an  application  for  a 
Ithdrewal  or  a  proposed  withdrawal; 
r  (d>  tribelJy  or  Individually  owned  In* 
Ian  trust  or  restricted  lands,  within  or 
lthout  the  boundaries  of  Indian  raaer- 
stions. 

3201.2      Acr-eMelimJUtlotM. 

(a)  Mastmtm  holdingi.  No  dtiaen. 
ssocistlon,  corporation,  or  governmental 
nit  shall  take.  bold.  own.  or  control  at 
o»  time,  whether  acquired  directly 
■on.  the  Secretary  or  otherwise,  any  di- 
sci or  indirect  Interest  In  Federal  gee- 
aermaJ  leases  In  any  one  State  exceed- 
ig  20.480  acres.  Including  leases  acquired 
nder  the  provisions  of  section  4  (a)-(f ) 
f  the  Act  Nor  may  any  citiaen.  eseo- 
lation.  or  corporation  be  permitted  to 
invert  mineral  leases,  permits,  epplica- 
ons  therefor,  or  mining  claims,  pursu- 
nt  to  the  provisions  of  section  4  (a)-(f  > 
(  the  Act  into  geothermal  leaaes  for 
lore  than  10.240  acres. 

(b;  Computation.  In  computing  ecre- 
ge  holding;  or  control,  the  accountable 
rreage  of  a  party  owning  an  undivided 
iterest  in  a  lease  shall  be  that  party's 
roportionate  part  of  the  total  lease 
:reag*  Lik-srse  the  accountable  acre- 
ge  of  a  party  owning  an  Interest  in  a 
>rpor*tlon  or  association  shall  be  his 
roporUonate  part  of  the  corporation's 
-  association  3  accountable  acreage  sx- 
•pt  that  no  person  shall  be  charted 
1th  Ms  pro  rata  share  of  any  acreage 
oldings  of  any  association  or  corpore- 
cn  unless  he  is  the  beneficial  owner  of 
tore  than  10  per  centum  of  the  stock 

•  other  instruments  of  ownership  or 
>ntrol  of  that  association  or  corpora- 
cm  Parties  owning  a  royalty  or  other 
iterest  determined  by  or  paysble  out 
!  a  percentage  of  production  from  a 
ase  will  be  charged  with  a  similar  per- 
intage  of  the  total  lease  acreage 

(1)  An  association  shall  not  be  deemed 
>  exist  between  the  parties  to  a  contract 
>r  development  of  leased  lands,  whether 

*  not  coupled  with  an  Interest  In  the 
ase  nor  between  co-lessees,  but  each 
arty  to  any  such  contract  or  each  co- 
ssee  will  be  charged  with  his  proper  - 
on&te  Interest  In  the  lease 

(2)  Lessees  holding  acreage  In  com- 
•on  shall  be  considered  •  single  entity 
id  cannot  hold  acreage  in  excess  of  the 
laximum  specified  In  the  law  for  any 
ae  lessee 

(c>  Excepted  acreage  Trans  com- 
Jt ted  to  any  unit  or  cooperative  pUn 
^proved  or  prescribed  by  the  Secretary 
'  the  Interior  shall  not  be  included  in 
imputing  accountable  acreage  Irises 
ibject  to  an  operating,  drilling  or  devel- 
pcoMit  contract  approved  by  the  Secre- 
try  pursuant  to  section  II  of  the  Act,  , 
her  than  coram  unlzatioo  or  drilling 
rreemeute.  shall  be  excepted  in  deter- 
inlng  the  accountable  acreage  of  the 
asees  or  operator*. 


<d>  Xxceai  ecreos-t.  (1)  Where,  as  the 

result  of  the  termination  or  contraction 
of  a  unit  or  cooperative  plan,  or  the 
elimination  of  a  leaas  from  operating, 
drilling,  or  development  plan,  a  party 
holds  or  controls  excess  accountable 
acreage,  such  party  shall  have  90  days 
from  such  termination  or  contraction  or 
elimination  in  which  to  reduce  his  hold* 
lag-t  to  the  prescribed  limitation 

(2>  If  any  person  holding  or  control- 
ling leases  or  Interests  In  Leases  Is 
found  to  bold  accountable  acreage  m 
violation  of  the  provisions  of  this  section 
and  of  the  Act,  the  Last  lease  or  leases 
or  Interest  or  Interests  acquired  by  him 
which  created  the  excess  acreage  hold- 
ings shall  be  canceled  or  forfeited  m  their 
entirety,  even  though  only  part  uf  tne 
acreage  m  the  lease  or  Interest  con- 
stitutes excess  holdings,  unless  It  >«n  be 
shown  to  the  satisfaction  of  the  Direc- 
tor that  the  holding  or  control  of  the 
excess  acreage  is  not  the  result  of  negli- 
gence or  willful  Intent  In  which  event  the 
lease  or  leases  shall  be  canceled  only  to 
the  extent  of  the  excess  acreage 

(3)  Any  person  holding  or  controlling 
leases  or  Interests  in  leases  below  the 
acreage  limitation  provided  In  this  sec- 
tion, shall  be  subject  to  these  rules: 

(1)  If  he  flies  an  application  which 
causes  him  to  exceed  the  acreage  limita- 
tion, that  application  will  be  rejected 
<U>  If  he  files  a  group  of  applications 
at  the  same  time,  any  one  of  which  causes 
him  to  exceed  the  acreage  limitation. 
the  entire  group  of  applications  will  be 
rejected. 

(4>  If  any  person  holding  or  control- 
ling leases  or  interest*  in  leases  below 
the  acreage  limitation  provided  in  this 
section,  acquires  a  lease  or  leases,  or  an 
interest  or  interests  therein,  which  cause 
him  to  exceed  the  acre  age  limitation,  his 
most  recently  filed  application  for  lease 
or  applications  for  leases  then  containing 
acreage  in  excess  of  the  limitation  pro- 
vided In  this  section  will  be  rejected  in 
its  or  their  entirety.  Por  the  purpose  of 
this  subparagraph,  time  of  filing  shall  be 
determined  by  the  dste  of  filing  marked 
on  the  application,  or.  If  the  same  date  is 
marked  on  two  or  more  applications,  by 
the  serial  number  of  the  applications 


<e>  Showing  required  No  lease  will  be 
issued  and  no  transfer  or  operating 
agreement  will  be  approved  until  it  has 
been  shown  that  the  applicant,  operator, 
or  transferee  Is  entitled  to  hold  the  acre- 
age or  obtain  the  operating  rights  At  any 
time  upon  request  by  the  authorised  offi- 
cer, the  record  title  bolder  of  any  lease  or 
a  lease  operator  or  a  lease  applicant  may 
be  required  to  file  in  the  proper  HLM 
office  a  statement,  showing  as  of  a  speci- 
fied data  the  serial  number  and  the  dste 
of  each  lease  of  which  he  is  the  record 
holder,  or  under  which  he  holds  operat- 
ing rights,  and  each  application  for  lease 
held  or  filed  by  him  In  the  particular 
8tate  setting  forth  the  acreage  covered 
thereby,  and  the  nature,  extent  and  acre- 
age Interest,  Including  royalty  interests 
held  by  him  Id  any  geo thermal  lease  of 
which  the  reporting  party  is  not  the 
lessee  of  record,  whether  by  corporate 
stock  ownership,  interest  in  unincor- 
porated associations  and  partnerships, 
or  in  any  other  manner. 


|3201J      L— a  wUhiaaBBilsf 

Before  Issuance  of  a  geothermal  lease 
for  Lands  within  an  spproved  unit  agree- 
ment, the  lease  applicant  or  successful 
bidder  will  be  required  to  file  evidence 
that  be  has  entered  Into  an  agreement 
with  the  unit  operator  for  the  develop- 
ment and  operation  of  the  i»r^  m  „ 
lease  If  Issued  to  him  under  and  pursuant 
to  the  terms  and  provisions  of  the  ap- 
proved unit  agreement,  or  a  statement 
giving  sstlsf  actory  reasons  for  the  fall  ore 
to  enter  tnto  such  agreement.  If  such 
statement  is  acceptable,  lie  will  be  per- 
mitted to  operate  Independently  but  wlE 
be  required  to  perform  his  operations  to 
*  manner  which  the  Supervisor  deems  to 
be  consistent  with  the  unit  operations. 

Subpart  1202— Qualrftcetiows  of  Lessees 

13202.1      Tbo  Bf7  bold  WtM). 

Leases  may  be  issued  only  to:  (a)  Clti- 
sens  of  the  United  States  who  have 
reached  the  age  of  majority,  (b)  associa- 
tions of  such  clOsens;  (c)  corporations 
organised  under  the  Laws  of  the  United 
States,  any  state  or  the  District  of  Co- 
lombia, or  (<)J  governmental  units.  In- 
cluding, without  Limitation,  munlclpall- 
ttea.  The  term  "association"  includes  a 
partnership. 

|  3202.2      9tale*»eate  rwrolrre'  to  ke  ssvb- 
snitiadi 

|  3202.2-1      Cesssrsi. 

(a)  Each  applicant  for  a  Lease  Is  re- 
quired to  submit  with  his  application  a 
statement  that  hit  interests,  direct  and 
In  direct,  in  Pederal  geothermal  leases 
(so  no*  exceed  the  acreage  limitations 
prescribed  to  I  3201  3.  together  with  a 
statement  of  bis  cTttzenship. 

(b)  If  the  applicant  Is  an  association 
or  corporation  the  application  must  be 
accompanied  by:  (li  A  statement  show- 
ing that  It  is  authorized  to  hold  geo- 
thermal leases:  (2)  a  statement  that  the 
officer  executing  the  application  is  au- 
thorized to  act  on  behalf  of  the  associa- 
tion or  corporation;  (3)  a  statement  set- 
ting forth  the  Stat*  In  which  rt  was  In- 
corporated or  formed  and  the  names  and 
addressee  of  all  members  or  stockhold- 
er* holding  more  than  10  percent  of  the 
association  or  corporation,  and  (4)  a 
statement  from  each  person  owning  or 
controlling  more  than  10  percent  of  the 
association  or  corporation  setting  forth 
zos  dtixenshlp  and  his  holdings. 

(c)  If  the  applicant  Is  a  municipality. 
or  governmental  unit,  the  application 
must  be  accompanied  by:  (1)  A  state- 
ment showing  that  rt  is  authorised  to 
bold  geothermal  leases;  (2)  a  statement 
that  the  officer  executing  the  applica- 
tion Is  authorised  to  act  an  behalf  of  the 
municipality  or  governmental  unit,  and 
(3)  a  copy  of  Its  governing  body's  res- 
olution authorizing  such  action. 

|  3202.2-2      Cm-ardln  or  treatae. 

<a)  Otmrdtas*.  If  the  application  Is 
made  by  a  guardian,  he  must  submit: 
(1)  A  certified  copy  of  the  court  order 
authorising  him  to  act  as  guardian  and. 
In  behalf  of  his  ward,  to  enter  Into  con- 
tractual agreements  and  to  fulfill  all  ob- 
ligations arising  under  the  lease;  and 
(3)  statements  as  to  the  citizenship  and 
holdings  under  the  Act  of  h'm»"  and  of 
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esch  person  under  his  guardianship  (or 
•  horn  the  application  to  made 

<b*  Trustee  If  the  application  Is  made 
by  a  trustee,  he  must  submit  a  copy  of 
the  Instrument  establishing  the  trust  or 
a  certified  copy  of  the  court  order  au- 
thorizing him  to  act  as  trustee,  la  behalf 
of  the  beneflcisry.  so  to  all  obligation* 
Arising  under  the  lease;  and  statements 
as  to  the  citizenship  and  holdings  under 
the  Act  of  himself  and  of  each  benefi- 
ciary 
|  3202.2-3      Attorney -infect. 

If  an  application  is  filed  by  an  ettor- 
ney-lo-fact.  it  must  be  accompanied  by 
a  statement  as  to  his  authority  to  act. 

§  3202.2—4      Sutroitenu  prrxiouil?    filed. 

Where  the  statements  required  by 
I  3202  2  have  been  previously  filed  a  ref- 
erence by  serial  number  to  the  record 
lo  which  they  have  been  filed,  together 
with  a  statement  as  to  any  amendments 
rill  be  accepted. 

§  3202.2-5     Showing  u  to  sole  party  la 
interval. 

Eacb  application  must  Indicate 
whether  the  applicant  is  the  sole  party 
In  Interest  Where  the  applicant  Is  not  the 
sole  party  In  Interest,  separate  state- 
ments must  be  signed  by  each  of  the  par- 
ties and  by  the  applicant  setting  forth 
the  nature  of  the  agreement  between 
them.  AH  interested  parties  must  furnish 
evidence  of  their  Qualifications  to  hold 
such  lease  Interest  These  separate  state- 
ments must  be  filed  in  the  proper  BLM 
office  with  the  application,  except  as  pro- 
Tided  in  |  3211 J  of  this  chapter. 

|  3201.2-6    Heir,  nd  devisees  (estsUs). 

If  an  applicant  or  a  succea&ful  bidder 
dies  before  the  lease  Is  Issued,  the  lease 
will  be  issued  to  the  executor  or  admin- 
istrator of  the  estate  If  probate  of  the 
estate  has  not  been  completed,  and  if 
probate  has  been  completed,  or  is  not 
required,  to  the  heirs  or  deriseee,  pro- 
vided there  Is  filed  In  all  cue*  an  appli- 
cation to  lease  tn  eonipii&ace  with  the 
requirements  of  this  section  which  will 
be  effective  as  of  the  effective  date  of 
the  original  application  filed  by  the  de- 
ceased. If  there  are  any  minor  heirs  or 
denseea,  the  application  con  only  bo 
made  by  their  legal  guardian  or  trusts* 
to  his  name  Each  such  application  most 
be  accompanied  by  the  following  tnfar- 
nation: 

(•)  Where  probata  of  the  estate  has 
not  been  completed: 

(1)  Evidence  that  the  person  who  a* 
executor  or  administrator  submits  the 
application,  and  bond  form  tf  a  bond  sc 
required,  has  authority  to  act  tn  that 
capacity  and  to  sign  the  application  and 
bond  forms. 

(3)  A  statement  antr  the  signature  of 
each  hair  or  devisee  or.  If  the  heir  or 
devisee  Is  a  minor,  over  the  signature  of 
hi*  legal  guardian  or  trustee,  concern- 
ing eltlaenshlp  and  K/»Minf 

(3)  Evidence  that  the  heirs  or  de- 
visees are  the  heirs  or  devisees  of  the 
deceased  applicant  or  successful  bidder 
and  are  the  only  heirs  or  devisees  of  the 


(1)  A  certified  copy  of  the  will  or  de- 
cree of  distribution.  If  any.  and  If  not,  a 
statement  signed  by  the  heirs  that  they 
are  the  only  heirs  of  the  applicant  or 
successful  bidder  and  the  provisions  of 
the  law  of  the  deceased's  last  domicile 
ahowlng  that  no  probate  U  required. 

(T>  A  statement  over  the  signature  of 
each  of  the  heirs  or  devisees  with  refer- 
ence to  holdings  and  citizenship.  If  the 
heir  or  devisee  Is  a  minor,  the  statement 
must  be  over  the  signature  of  the  guard- 
ton  or  trustee. 

|  3202.2-7      Fractional  present  talarest*. 

(a)  An  application  for  a  fractional 
present  Interest  noncompetitive  lease 
must  be  executed  on  a  form  approved  by 
the  Director  and  It  must  be  accompanied 
by  a  statement  showing  the  extent  of  the 
applicants  ownership  of  the  operating 
rights  to  the  fractional  geothermal  re- 
sources interest  not  owned  by  the  United 
States  In  each  tract  covered  by  the  ap- 
plication to  lease  Ordinarily,  the  issu- 
ance of  a  lease  to  one  who.  upon  such 
issuance,  would  own  less  than  50  percent 
of  the  operating  rights  in  any  such  tract, 
will  not  be  regarded  as  to  the  public 
Interest,  and  an  application  leading  to 
rucb  results  win  be  rejected 

(b)  Oeothermal  resources  tn  lands 
which  have  passed  from  Federal  owner- 
ship but  which  lands  hare  been  pur- 
chased by  the  Federal  Government  with 
a  fractional  mterest  In  the  geothermal 
resources  shall  not  be  developed  or  pro- 
duced, except  under  prescribed  terms 
and  conditions  and  pursuant  to  any 
agreement  made  between  the  parties  of 
Interest  prior  to  the  resolution  of  the 
question  of  ownership  of  the  geothermoJ 
resources 

Subpart  320J— leasing  Tenet 

|  3203.1     Primary  and   mMhiaoti  term. 

|  3203. 1-1     Dstiac  of  lessen. 

All  geothermsJ  leases  win  be  doted 
os  of  the  first  day  of  the  month  following 
the  date  on  which  the  leases  art  signed 
on  behalf  of  the  lessor  except  that,  where 
prior  written  request  has  been  mode,  o 
lease  may  be  dated  as  of  the  first  day 
of  the  month  within  which  It  is  so  signed. 
A  renewal  lease  will  be  dated  from  the 
termination  of  the  original  lease 

13203.1-3     Primary  tsns. 

All  leases  shall  be  for  a  primary  term 
Of  10- 


(b)  Where  the  executor  or  admin- 
istrator has  been  discharged  or  no  pro- 
bate proceedings  art  required: 


|  3203.1-3     AdMidonaJ  lens. 

(o>  If  geothermsJ  steam  Is  produced 
or  utilised  tn  commercial  quantities 
within  the  primary  term  of  a  tease,  that 
lease  shall  continue  for  so  long  there- 
after as  geothermsJ  steam  Is  produced  or 
utilized  in  commercial  quantities,  but  the 
lease  shall  in  no  event  continue  for  more 
than  40  yean  after  the  end  of  the  pri- 
mary term  except  thai  the  lessee  shall 
hove  a  preferential  right  to  a  renewal  of 
bis  least  for  a  second  40-yeor  term  upon 
such  terms  and  conditions  as  the  au- 
thorised officer  deems  approptlste,  tf  at 
the  end  of  the  first  40-yeer  term  the 
lands  are  not  needed  for  another  pur- 
pose and  geothermal  steam  is  produced 
or  utilised  tn  commercial  quantities  Pro- 
duction   or    utltrrarloo    of    geothermal 


steam  in  commercial  qosntltes  shall  be 
deemed  to  Include  the  completion  of  one 
or  more  wells  producing  or  capable  of 
producing  geothermal  steam  In  commer- 
cial quantities  and  a  bona  fide  sale  of 
such  geothermal  steam  for  delivery  to  or 
utilisation  by  a  facility  or  facilities  not 
yet  installed  but  scheduled  for  Installa- 
tion not  later  than  IS  yean  from  the  date 
of  commencement  of  the  primary  term  of 
the  lease. 

|  3203.1-4     Extension*. 

(a)  A  lease  which  has  been  extended 
by  reason  of  production,  or  on  which  geo- 
thermsJ steam  has  been  produced,  and 
which  has  been  determined  by  the  Sec- 
retary to  be  Incapable  of  further  com- 
mercial production  and  utilization  of  geo- 
thermal steam  may  be  further  extended 
so  long  as  one  or  more  valuable  byprod- 
ucts are  produced  in  commercial  quanti- 
ties but  for  not  more  than  5  years 

(b)  Where  the  lessee  commenced 
actual  drtlllns  operations  prior  to  the  end 
of  the  primary  term  and  those  opera- 
tions are  being  diligently  prosecuted  at 
that  time,  a  lease  shall  be  extended 
for  a  period  of  five  years  and  so  long 
thereafter  as  geothermal  ste*.m  Is  pro- 
duced or  utilized  in  commercial  quanti- 
ties (but  for  not  more  than  35  yean) . 

(c)  A  lease  committed  to  a  coopera- 
tive plan,  comm unitization  agreement  or 
a  unit  plan  under  or  for  which  actual 
drilling  operotlons  were  commenced  prior 
to  the  end  of  the  primary  t*rm  of  the 
lease,  shall.  If  such  operations  an  being 
diligently  prosecuted  at  that  time  be  ex- 
tended for  a  period  of  five  years  and  so 
long  thereafter  as  geothermsJ  steam  Is 
produced  or  utilized  in  commercial  quan- 
tities (but  for  not  mort  than  thirty  five 
yean). 

(d)  Any  lease  on  which  then  has  been 
o  suspension  of  operations  or  produc- 
tion, or  both,  under  10  CTR  270.17  shall 
continue  In  effect  for  the  life  of  the  sus- 
pension and,  at  the  end  of  the  suspen- 
sion, shall  m  extended  for  a  period  equal 
to  that  portion  of  the  primary  term  dur- 
ing which  the  suspension  was  In  effect. 

(e)  If.  ot  the  end  of  40  yean  after  the 
conclusion  of  the  primary  term,  steam  Is 
being  produced  or  utilised  in  commercisl 
quantities  and  the  lands  an  not  needed 
for  other  purposes,  the  leasee  shall  have 
o  pref&renttsJ  right  to  a  renewal  of  the 
lease  for  a  second  40-year  term  on  such 
terms  and  conditions  as  the  Secretory 
deems  appropriate. 

|  3203.1-3     Sesregadoa     ef    leases    em 
eonimJcjB«nt    to,    or    contraction    ef, 
coopcntlvs  or  nail  piss 
aJli&aOoa  or  drQUnj  i 
(o)   Any  least  committed  to  any  co- 
operative plan,  eommunlUsexlon  agree- 
ment, drilling  agreement,  or  unit  plan, 
which  coven  lands  within  and  lands  out- 
side  the  area  covered  by  the  plan  or 
agreement,  shall  be  segregated,  as  of  the 
effective  1st*  of  thst  plan  or  agreement. 
Into  separate  leases,   one  covering  the 
lands  committed  to  thst  plan  or  agree- 
ment and  the  other  as  to  the  lends  not 
so  committed.  The  segregated  least  cov- 
ering the  portion  of  the  lands  not  sub- 
ject to  that  plan  or  agreement  shall  not 
bo  entitled  to  an  ex-tension  by  reason  of 
the  segregation,  but  the  term  of  the  lease 
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r  such  secret  eted  land*  shell  be  as  pro- 
ded  Is  tbe  original  lease 

(b)  When  only  part  of  tbe  land  sub- 
et  to  a  lease  Included  In  ft  cooperative 

jun.  ft  communJUsetlcei  ftgreetnent,  ft 
-tiling  agreement,  or  ft  unit  plan  to 
tduded  frees  that  plan  or  agreement 
•cause  of  the  contraction  of  tbe  are* 
ibject  to  thai  plan  or  agreement,  tbe 
irt  of  the  leaae  which  to  excluded  and 
is  part  which  remain*  subject  to  the 
an  or  agreement  shall  be  segregated 
to  separate  leases  The  term  of  the 
gTegated  leaae  composed  of  the  ex- 
uded land  ahalJ  not  be  extended  be- 
use  of  production  In  commercial  quan- 
J«  or  the  existence  of  a  producible  well 
i  the  eegregated  leaae  remaining  eub- 
rt  to  the  cooperative  or  unit  plan  or  the 
mm  unitization  or  drilling  agreement  or 
cause  actual  drilling  operations  were  at 
e  time  of  contraction  being  conducted 
that  other  leaae  but  the  tarm  of  the 
ise  composed  of  the  excluded  land 
*L  be  at  provided  Id  the  original  leaae 

(c)  Where  all  the  land  subject  to  a 
iae  Included  In  a  cooperative  plan.  • 
mmunJtlzatloD  agreement,  a  drilling 
reemeoi,  or  a  unit  plan  to  excluded 
>m  that  plan  or  agreement  because  of 

•  contraction  of  the  area  subject  to 
at  plan  or  agreement,  the  term  of  the 
*e  shall  not  be  extended  because  of 
xlueUon  In  commercial  quantities  or 

•  existence  of  a  producible  well  on  the 
uto  remaining  subject  to  the  cooper*- 
e  or  unit  plan  or  the  oomm unitization 

drilling  agreement  or  because  actual 
lllng  operations  were  being  conducted 
the  other  lands,  but  the  term  of  the 
se  shall  be  as  provided  in  the  original 
se 

d)  Contraction  of  a  unit  or  coopers  - 
e  plan  or  a  ccmmunitlzation  or  drilling 
■cement  causing  all  or  pan  of  the  land 
the  leaae  to  be  excluded  from  such 
n  or  agreement  ahall  not  aerve  to 
end  the  term  of  such  leaae  excluded 
reason  0/  the  con  traction  where  the 
year  primary  tarm  has  slraarlj 
>lred, 

203.1-4     Converslaa  ho  mineral  leasas 
or  raining  rliisu. 

ft)  If  the  byproducts  capable  of  being 
duced  in  commercial  quantities  are 
table  under  the  Mineral  Leasing  Art 
February  23,  1930  as  amended  and 
plemented  (30  Uj3  C  sections  ill- 
) ,  or  under  the  Mineral  Leasing  Act 

Acquired  Lands  (10  CJ  C  ftecUone 
-358),  and  the  leasehold  to  primarily 
jable  for  the  production  thereof,  the 
ee  shall  be  entitled  to  convert  hto 
thermal  lease  to  a  mineral  lease  un- 

and  subject  to  all  the  terms  and 
dittoes  of  the  appropriate  act,  pro- 
id  the  lands  and  ite  resource*  arc 
liable  for  this  purpose,  upon  applies- 
t  at  any  time  before  expiration  or  the 
e  exterudoo  by  reason  0/  byproduct 
Auction. 

0)  The  lessee  ahall  be  entitled  to  la. 
«  under  the  mining  laws  all  minerals 
eh  are  not  leasable  and  which  would 
rtirute  a  byproduct  If  commercial 
auction  or  utilization  of  geothermal 
un  continued.  The  lessee,  to  acquire 

rights  herein  granted  him.  shall 
iplete  the  location  of  mining  claims 
run  90  days  after  the  termination  of 

geothermal  lease,  provided  the  lands 
.  its  resources  are  available  for 
ttion. 


<e>  Any  tease  converted  under  para- 
graphs (a>  or  <b>  of  this  section  affecting 
lands  withdrawn  or  acquired  in  aid  of  a 
function  of  a  Federal  department  or 
agency.  Including  the  Department  0/  the 
Interior,  ahall  be  subject  to  such  addi- 
tional terms  and  conditions  as  may  be 
prescribed  by  that  department  or  agency 
with  respect  to  the  additional  operation* 
or  effects  resulting  from  such  conversion 
upon  the  utilization  of  the  lands  for  the 
purpose  for  which  they  are  sdml/itsterwd 

I  3203.2      Lease  errrage  limitation. 

(a)  A  geothermal  lease  may  not  em- 
brace more  than  3.590  acres  in  a  reason- 
ably compact  ares  except  where  a  depar- 
ture is  occasioned  by  an  irregular  sub- 
division or  subdivisions  entirely  within 
an  area  of  six  miles  square  or  withtn  an 
area  not  exceeding  six  surveyed  or  pro- 
tracted sections  In  length  or  width  meas- 
ured in  cardinal  directions  Where  a  de- 
parture is  occasioned  by  an  Irregular 
subdivision,  the  leased  acreage  may  ex- 
ceed 2.J80  acres  by  an  amount  which  to 
smaller  than  the  amount  by  which  the 
are*  would  be  leas  than  2.590  acres  If  the 
Irregular  subdivision  were  excluded.  No 
lease  wUl  be  Issued  for  less  than  940  acres. 
except  at  the  discretion  of  the  Secretary, 
or  where  a  departure  to  occasioned  by 
an  irregular  subdivision,  or  as  provided 
for  in  Subpart  3230  of  this  chapter.  In 
event  of  a  departure,  the  leased  acreage 
may  be  less  than  940  acres  by  amount 
which  to  amaller  than  tbe  amount  by 
which  the  area  would  be  more  than  940 
acres  If  the  Irregular  subdivision  were 
added. 

(b)  The  authorised  officer  may  add 
isolated  tracts  in  nearby  sections,  not- 
withstanding the  940-acre  minimum, 
where  It  to  determined  that  such  addition 
to  necessary  for  the  proper  management 
of  the  resource,  provided  the  additional 
lands  will  not  cause  the  lessee  to  exceed 
the  maximum  acreage  Umitatlou  as  pro- 
vided in  I  3301  3(a)  of  this  chapter.  How- 
ever, prior  to  the  Issuance  of  such  a  lease 
based  00  the  application  as  amended  by 
the  authorised  officer,  the  applicant  wUl 
be  given  the  option  to  refuse  such  a  lease 
Failure  of  the  applicant  to  execute  and 
return  the  lease  within  30  days  after  re- 
oelpt  thereof  will  constitute  a  withdrawal 
of  hto  application,  as  amended,  without 
further  notice 

I  31034     CoBsoUdatiosi  of  leases. 

Two  or  mora  contiguous  leases  issued 
to  the  tame  lessee  may  be  consolidated 
If  the  total  combined  acreage  does  not 
exceed  1.590  acres  Except  where  a  de- 
acreage  to  caused  by  an  Irregular  sub- 
division or  subdivisions  m  stated  Id 
I  1303.2. 
13202.4     tVacHpcJoat  of  UbcU. 

Applications  and  nominations  shall  in- 
clude a  description  of  the  lands  sought 
to  be  Included  in  a  geothermal  lease. 

«*>  Juroeyed  lends.  If  the  lands  have 
been  surveyed  under  the  public  kand 
rectangular  system,  each  application  or 
nomination  shall  describe  the  lands  by 
legal  subdivision,  section,  township,  and 
range. 

(b)  Untvrveyed  lands  If  the  lands 
hare  not  been  ac  surveyed,  each  applica- 
tion ahall  dascrlhe  the  lands  by  metes 
and  bounds,  giving  courses  and  distance* 


between  the  successive  angle  points  on 
the  boundary  of  the  tract,  in  cardinal 
directions  except  where  the  boundaries 
of  the  lands  are  In  Irregular  form,  and 
connected  by  course*  and  distances  to  an 
official  corner  of  the  public  land  surveys 
or  to  a  prominent  topographic  fa*  cure  In 
Alaska  the  description  of  unsurveyed 
rends  must  be  connected  by  courses  and 
eflxtances  to  either  an  oenetaJ  comer  of 
the  public  land  surveys  or  to  a  trtangu- 
tatioo  station  established  by  any  agency 
of  the  United  States  (such  as  tbe  CA 
OeoJoadcel  Surrey,  the  Coast  and  Oe- 
odettc  Surrey,  or  the  IntemeUccsJ 
Boundary  Com  mission  > .  IT  the  record 
Daemon  thereof  to  available  to  the  gen- 
eral public 

(e>  When  protracted  surveys  have 
been  approved  and  the  effective  date 
thereof  published  m  the  fiorui  Racrs- 
m,  each  application  or  rjocnlnatian  for 
sands  ahowTj  on  such  protracted  surveys, 
filed  00  or  after  such  effective  date  «n«n 
describe  the  lands  according  to  tbe  legal 
subdivision,  section,  township  and  range 
shown  on  the  approved  protracted 
surveys 

(d>  C/rvrvroeyed  public  land*  adjacent 
to  tidal  vatert  tn  lovthem  Louisiana  and 
in  AUuka  In  lease  applications  embrac- 
ing unsurveyed  public  lands  adjacent  to 
tidal  waters  In  southern  Louisiana  and  in 
Alaska,  if  the  applicant  *T\r\f  k  im- 
practicable to  furnish  a  metes  and 
bounds  description  as  required  in  para- 
graph (b)  of  this  section  with  respect  to 
the  water  boundary,  he  may.  ax  his 
option,  extend  the  boundary  of  hto  ap- 
pilcatiao  into  the  water  a  distance  suffi- 
cient to  permit  complete  enclosure  of 
the  water  benmdary  of  hto  appilcsttoc 
by  a  series  of  courses  and  ^■"^■ff 
Is  cardinal  directions  (the  object  being 
to  eliminate  the  necessity  0/  describing 
the  meanders  of  the  water  boundary  of 
the  public  lands  included  is  the  applica- 
tion). The  daacrtption  in  the  lease 
application  shall  in  all  other  respects 
eonicma  to  the  requirements  of  pars' 
graph  (b>  of  this  section.  Such 
description  would  not  be  deemed  for  any 
purpose  to  describe  the  true  water 
boundaries  of  the  lease  such  boundaries 
hi  all  cases  being  the  ordinary  high 
water  mark  0/  the  navigable  waxen  The 
land  boundaries  of  such  overall  area 
shall  include  only  the  public  lands  em- 
braced ta  the  appficatjoc  The  eppficazrt 
shall  agree  to  par  rental  00  the  ftxD 
acreage  Inert  dee"  wlthro  the  description 
with  the  understanding  thai  rights 
tender  any  lease  te  be  Issued  00  that 
apphestion  will  apply  only  to  the  areas 
within  that  desenption  property  subject 
to  tease  under  tbe  act.  hot  thai  the  total 
area  described  win  be  considered  as  the 
lease  acreage  for  purposes  0/  rectal  pay- 
ments, acreage  bmJtanona  under  |  3301.3 
of  this  chapter  and  the  maximum  or 
minimum  area  to  be  Included  tn  a  lease 
pursuant  to  f  33032  The  tract  should 
be  shown  tn  outline  on  »  current  quad- 
rangle sheet  published  by  the  UJ9  Geo- 
logical Survey  or  such  other  map  as  win 
adequately  Identify  the  lands  described 

^33oXs] 

Each  gec4hexDMT">sjsrwlll  Include 
provisions  for  the  diligent  expiorstion  of 
the  leaaed  resources  until  there  to  pro- 
darnoD  tn  commercial  qusvntroae  appli- 
cable to  the  lands  subject  te  the 
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and  failure  to  perform  such  exploration 
may   subject  the  Imm   to  termination 
Diligent  exploration  meanj  ex^orntlqq 
operations   (subsequent  to  The  Issuance 
of  the  lease)  on,  or  related  to  the  leased 
lands.  Including,  but  not  limited  to.  op- 
eration*  such   as   geochemJcal  surveys, 
best  Sow  measurements,  core  drffilng 
or  drtllto*  o.'  a  test  wen    Exploration 
operations.  In  order  to  Qualify  as  diligent 
exploration,   must  be  approved  by  the 
Supervisor,  and  evidence  of  all  expendi- 
tures  therefor  and  the  results  thereof 
must    be    submitted    annually    to    the 
Supervisor  In  compliance  with  applicable 
regulations   and   Oeothermal   Resources 
Opera Oortal  (ORO>   Orders  or  upon  his 
request    Moreover,  after  the  firth  year 
of  the  primary  lease  term,  exploration 
operations,    to   qualify    as    diligent   ex- 
ploration  for   a   year    must  entail  ex- 
penditures during  that  year  equal  to  at 
least  two  times  the  sum  of  <ai  the  mini- 
mum annual  rentaj  required  by  statute, 
and  (b>   the  amount  of  rental  for  that 
year  Id  excess  of  the  fifth  year's  rentaj. 
but  to  no  event  shall  the  required  ex- 
penditures nceed  t*lce  the  rentaj  for  the 
10th  year  However,  any  expenditures  for 
diligent   operation*   during   the   first   ft 
years  of  the  lease  and  any  expenditures 
for  diligent  operations  during  any  sub- 
sequent year  In  excess  of  the  minimum 
required  expenditures  for  that  year  may 
be  credited,  to  such  proportions  as  the 
lessee   may   designate,   against   (1)    ex- 
pecdi teres  needed  to  qualify  exploration 
operations  as  ditgent  operations  for  fa- 
to*  years,  or  (3)  any  rental  requirement 
for  that  or  any  future  years  la  excess 
of  the  fifth  year's   rentaJ   pursuant  to 
f  3JW  $-3  of  this  chapter.  Zh  aO  cases 
the   lessee  must  pay  the  basic  annual 
rersoa?  specified  to  the  lease  for  the  Ini- 
tial five  yean  of  the  primary  term  nnffl 
there  Is  production  of  geothermeJ  steam 
to  commercial  quantities  on  the  leased 
lands. 

132014     FIj.  o/  eawitksav 

A  lessee  win  be  required  to  submit  a 
plan  of  operation  pursuant  to  90  CI*B 
170  34,  prior  to  entry  t&xm  the  leased 
lands  for  any  purpose  other  than  casual 
me  as  that  term  ■  denned  In  t  3300  O-ft 
<d>  of  th*  chapter  Operations  wfD  net 
be  permitted  on  the  lands  until  the  plan 
of  operation  has  been  approved. 

Subpart  320*—  3**rf*cs  Management  Re- 
quirement*, Special  Requirements 


13904  1     Ccmnl 

A  lessee  shall  comply  with  and  bs 
bound  by  the  following  general  terms  and 
conditions,  the  specific  requirements 
contained  in  the  lease  stipulations  and 
any  QRO  orders  that  may  be  Issued  pur- 
suant to  M  C?R  T70JL  assuring  com- 
pliance with  ths  requirexnen  ts  of  this 
section  la  the  responsibility  of  ths  Super- 
visor as  to  ths  lands  within  ths  area  of 
operations  and  Is  ths  responsibility  of 
the  appropriate  land  management 
agency  as  to  ths  remaining  lands  In  the 
lease 

(a)  Equal  rmpZoymeaf  opportunity. 
The  leasee  shaD  comply  with  Executive 
Order  11240.  as  amended.  30  TSL  12311 
(IMS),  and  regulations  Issued  pursuant 
thereto.  41  CFB  Chapter  60  and  43  CPR 
Part  17. 


<b>  Public  octet)  (1)  The  lessee  shall 
permit  free  and  unrestricted  public  ac- 
cess to  and  upon  the  leased  lands  for  all 
lawful  and  proper  purposes  except  to 
areas  where  such  access  would  unduly 
Interfere  with  operations  under  the  lease 
or  would  constitute  a  hazard  to  health 
and  safety.  Restrictions  m  access  win 
not  be  allowed  without  prior  approval. 

(2)  During  construction,  ths  leases 
shall  regulate  public  access  and  vehicu- 
lar traffic  to  protect  the  public,  wildlife 
and  livestock  from  hazards  associated 
with  the  project  For  this  purpose,  the 
lessee  shall  provide  warnings,  fencing, 
flag  men.  barricades,  and  other  safety 
measures  as  appropriate. 

(c)  Pollution  abafrmenf.  The  lessee 
ihaD  comply  with  all  Federal  and  State 
standards  and  all  applicable  local  stand- 
ards with  respect  to  the  control  of 
all  forms  of  air.  land,  water,  and  noise 
pollution,  Including,  bat  not  limited  to. 
the  control  of  erosion  and  the  disposal 
of  liquid  solid,  and  gaseous  wastes.  The 
Supervisor  may.  to  his  discretion,  estab- 
lish additional  and  more  stringent 
standards  and.  If  he  does  so,  the  lessee 
shaD  comply  wttb  those  standards  The 
lessee  to  addition  to  any  other  action 
required  by  those  standards  shall  take 
the  following  specific  actions: 

(1)  Pesticides  and  herbicides  The  les- 
see shall  comply  with  all  ruJea  Issued  by 
the  Department  of  the  Interior  and  the 
Environmental  Protection  Agency  per- 
taining to  the  use  of  rdsonous  substances 
on  public  sands. 

(2)  Water  potfsfion.  Ths  lessee  shall 
conduct  lease  operations  and  mainte- 
nance to  Shceardance  with  Federal  and 
State  water  quality  stand ards  and  pobla: 
health  and  safety  starlarde.  and  appli- 
cable local  water  quality  standards  and 
pnMie  health  and  safety  standards. 
Toxic  materials  shall  not  be  released  toto 
any  surface  waters  or  underground 
water*.  BeinjecUon  of  waste  geothermal 
fluids  into  geothermal  or  other  suitable 
aquifers  will  be  permitted  trpoc  approval 
of  the  lessee"!  pean  of  operation  sub- 
mitted pursuant  to  »  CTR  270  JH. 

(3>  Air  ponufion  The  leasee  shall  con- 
trol emissions  from  operations  to  accord- 
ance with  Federal  and  State  air  quality 
standards,  and  applicable  local  air  qual- 
ity standards. 

(4)  Erosion  control.  Ths  lessee  shall 
minimise  disturbance  to  vegetation, 
drainage  channels,  and  streembanka. 
Ths  leases  shall  employ  such  soil  and 
resource  conservation  and  protection 
measures  on  the  leased  lands  as  the  Sup- 
ervisor deems  necessary 

(6)  Soise  control.  Ths  leases  shall 
control  noise  emissions  from  operations. 
In  accordance  with  Federal  and  State 
noise  emission  standards,  and  applicable 
local  noise  emission  standards. 

(d)  Sanitation  and  waste  disposal.  Ths 
lessee  shall  remove  or  dispose  of  all  waste 
material  generated  In  connection  with 
ths  exploration,  development,  produc- 
tion and  transportation  operations  to  a 
manner  set  forth  In  ths  approved  plan  of 
operation  submitted  pursuant  to  30  CPR 
270.34. 

(•>  Land  subsidence,  seismic  activitt. 
The  lessee  shaD  take  precautions  neces- 
sary to  minimise  land  subsidence  or 
seismic  activity  which  coold  result  from 


production  of  geothermal  resources  and 
the  disposal  of  waste  fluK  where  such 
activity  could  damage  or  curtail  the  use 
of  the  geothermal  resources  or  other  re- 
sources, or  other  uses  of  the  land  and 
take  such  measures  as  stipulated  to: 
(1)  monitor  operations  for  land  subsid- 
ence and  for  aeUmk  activity:  and  (2) 
maintain,  and  when  requested,  make 
available  to  the  lessor,  records  of  an 
monitoring  activities 

(f>  Aesthetics  Ths  lessee  shall  take 
aesthetics  toto  account  to  the  planning, 
design,  and  construction  of  faculties  on 
the  leased  premises 

(g)  FUh  and  wildlife  The  leasee  shall 
employ  such  measures  as  are  deemed 
necessary  to  protect  fish  and  wildlife 
and  their  habitat 

(h)  Antiquities  and  historical  sites. 
The  leasee  shall  conduct  activities  on  dis- 
covered, known  or  suspected  ercheolog- 
teal  paleontologlcal.  or  historical  sites 
In  accordance  with  lease  terms  or  specific 
instructions. 

(1)  Restoration  The  lessee  shall  pro- 
Tide  for  the  restoration  of  all  disturbed 
Unds  to  an  approved  manner. 

(J)  The  lessee  shall  submit  annual 
reports  to  the  authorized  officer  on 
compliance  with  ths  requirements  of 
paragraphs  (b)-(t)  of  this  setcloo  and 
report  within  34  hours,  and  If  the  report 
Is  oral,  shall  confirm  the  report  to  writ- 
ing within  30  days,  any  significant  en- 
YlroomentaJ  damage  suffered  by  ths 
lands  subject  to  his  lease  However,  tf, 
after  drilling  operations  have  begun,  the 
lessee  Is  required  to  submit  a  «<mii» 
report  under  30  CPR  270.30  and  370  76, 
he  may  fulfill  the  requirement  of  this 
subsection  by  submitting  to  the  au- 
thorized officer  a  copy  of  that  report. 

|  3204J     Vasts  prsveaUoav 

AH  leases  shaD  be  subject  to  ths  con- 
dition that  the  lessee  win.  to  oonduettnq? 
his  exploration,  development  and  oro- 
durtng  operations,  use  an  reasonable  pre- 
cautions to  prevent  waste  of  geothermal 
resources  and  other  natural  resources 
found  or  developed  to  the  leaded  lands. 

|  3204-3      Rebutment    ef    Unm    mssd 

conditions. 

(a)  (1)  Except  as  otherwise  provided 
by  law,  the  terms  and  conditions  of  any 
geothermsJ  lease  may  be  readjusted  as 
determined  by  ths  authorised  officer  at 
not  leas  than  10-year  Intervals  beginning 
10  years  after  the  date  geothermal  steam 
Is  produced  Fach  lease  than  provide  fox 
such  readjustments. 

(2>  Ths  authorized  officer  shaU  give 
notice  to  the  lessee  of  any  proposed  read- 
justment of  the  terms  and  conditions  of 
the  lease  and  the  nature  thereof,  and  un- 
less the  lessee  files  with  the  authorised 
officer  an  objection  to  the  proposed  terms 
and  conditions  or  relinquishes  the  lease 
within  30  dsys  after  receipt  of  such  no- 
tice, the  lessee  shaD  be  deemed  conclu- 
sively to  have  agreed  to  such  terms  and 
conditions  If  the  lessee  files  objections. 
and  agreement  cannot  be  reached  be- 
tween ths  authorized  officer  and  the  les- 
see within  a  period  of  60  days,  the  lease 
may  be  terminated  by  either  party,  sub- 
ject to  the  provisions  of  f  3000  4  of  thai 
chapter.  V  the  lessee  files  objections  to 
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>rocoeed  readjusted  vtnni  aad  oon- 
nt  the  existing  terms  and  eoodl- 
i.  eicept  for  those  concerning  rental 
royalty  rates,  win  remain  to  effect 

there  has  bees  so  agreement  be- 
n  the  authortxed  officer  and  the  las- 
>d  the  new  terms  and  conditions  to 
jplied  to  the  lease  or  until  the  lees*  is 
ilnsted-  The  readjustment  of  any 
u  concerning  rental  aad  royalty 
i  will  be  subject  to  1 13063  of  this 
Her. 
)  Any   readjustment  of  the   terms 

conditions  of  any  leas*  of  lands 
.drawn  or  acquired  la  aid  of  a  func- 

of  a  Peder»J  department  or  agency 

be  made  only  with  the  approval  of 

other  agency. 

04-4  Rc»a-r*bo«  to  the  Uahed 
Sum  a/  oil,  hydrocarVoe  ges,  asal 
beLiuiB. 

be  United  SUtes  reserves  the  ownar- 
•  of  and  the  right  to  extract  oil.  hy- 
rarbon  fas.  and  hefium  from  ail 
Lhermal  steam  and  asaodeted  gwo- 
:maJ  resources  produced  from  lands 
,ed  under  the  Act  Whenever  the  right 
ixtrert  oil.  bydrocarboo  gas.  and  ba- 
il, from  BToUiermsJ  steam  and  aaso- 
,ed  geothermal  resources  produced 
n  such  lands  is  eierciaed.  It  shall  be 
rcised  so  as  to  cause  no  substanUal 
s-ference  with  the  production  of  g*o- 
rmai  reeowce*  from  such  lands. 

204. S      CocnpenMboa     for     eWaagei 

compensatory  royalty. 
a)  Upon  a  determination  by  the  Bu- 
Tisor  that  lands  owned  by  the  United 

tea  are  twine,  drained  of  geothermai 
Durces  by  wells  drilled  on  adjacent  or 
nertng  lands,  ths  authorised  officer 
7  execute  agreements  with  ths  owners 
adjacent  or  cornering  lands  whereby 
:  United  States,  or  the  United  States 
d  It*  lessee*,  shall  be  compensated  for 
•h  drainage,  such  agreements  to  b* 
ide  with  the  consent  of  any  lessee  af- 
•ted  thereby.  The  precise  nature  of  any 
reement  will  depend  an  the  conditions 
d  circumstances  involved  tn  the  p*r- 
ular  case 

<b)  Where  land  in  any  lease  is  betas; 
ained  of  its  geothermal  resources  by  a 
HI  either  on  a  Federal  lease  Issued  at  a 
»?er  rate  of  royalty  or  on  land  not  ths 
©perry  of  the  United  8tstes.  the  1 
ust  drill  and  produce  all  wells  n " 

protect  the  leased  lands  from  drain* 
:e.  In  lieu  of  drilling  ruch  wails,  the 
uee  may.  with  the  consent  of  ths  fiu- 
•rrisor.  pay  compensatory  royalty  in  the 
nount  determined  in  accordance  with 
» Cr*R  Part  270. 
3204.6     Falcated  Isedi 
Ths  terms  and  conditions  of  any  gwo- 
iermal  resource  lease  for  lands  conveyed 
y  ths  United  States  rubject  to  a  rweer- 
aoot  to  ths  United  States  of  gaother- 
lal  resources  may  be  readjusted 
oun-tnnri  to  ths  surfaoa  owner. 

-uboart  3205—  Sendee  Chsrg**, 

end  Royalties) 

3204.1     Psneeess. 

,3204  1-1      Fona  of  rcmhteaee. 

Remittances  required  under  these  rag  - 
uations  may  be  mads  by  cash  payment, 
heck,  certified  check,  bank  draft,  bank 
jLahlers  check,  or  money  order.  All  re- 
nittences  wul  be  deposited  as  r*celv*dl 


|  330S-1-3     Were 

(a)  Rentals  o»  *onprpductne  leases 
Rentals  under  all  nonprodurtnf  leases 
issued  shall  bs  paid  at  the  proper  HLaf 
office  All  remittances  to  the  Bureau  of 
Land  Management  shall  be  made  payable 
to  ths  Bureau  of  Land  MAnagemeni. 

(b)  Other  paytnrnU  All  royalties  on 
producing  losses,  communltUed  leases  la 
produclai  wen  units,  unitized  leases  la 
producing  unit  areas,  leases  on  which 
compensatory  royalty  is  payable  and  all 
royalty  payments  under  easements  tor 
directional  drilling  are  to  be  paid  to  the 
Supervisor.  All  remittances  to  the  Su- 
pervisor shall  be  made  payable  to  the 
US.  Oologies!  Surrey. 

|U0ii     Ses-rke  eavuwea. 

(a)  Competlfh*  lees*  tppUcattau.  Wo 
service  charge  is  required. 

lb)  JVoncompsttfU*  leas*  appJicaztoet. 
Applications  for  noncompetitive  leases 
must  be  accompanied  by  a  nonrefunda- 
ble eerrice  chart*  of  ISO  for  each 
application. 

<c>  Assignment*  Applications  for  ap- 
proval of  an  assignment  of  a  leas*  or 
Interest  therein  must  be  accompanied  by 
a  nonrefundable  service  charge  of  ISO  for 
each  application 

(d>  Nowtfwortoiu.  No  serric*  cbergv  is 
required. 

|  3205-3     Rentals  »Jtd  royalties. 
|  3205-3-1     Fsymeai  *fUi  sppllcsthm. 

Each  application,  except  an  appncft- 
tjr^i  osed  pursuant  to  Subpart  3211  of 
tnis  cnapter.  of  this  part,  must  be 
g^xompanled  by  payment  of  the  first 
year's  rental  of  II  per  acre  or  fraction 
thereof  based  an  the  total  acreage  in- 
cluded In  the  application  An  application 
accompanied  by  a  payment  of  the  first 
year's  rental  which  is  deficient  by  not 
more  than  10  percent  will  be  approved  by 
ths  authorized  officer  provided  all  other 
requirements  are  met,  but,  if  the  addi- 
tional rental  is  not  paid  within  10  day* 
from  notice,  the  application  or  the  lease, 
If  issued.  wlD  bs  canceled  If  the  annual 
rental  rate  established  for  the  lease  to 
be  issued  it  mors  than  II  per  act*  or 
required  to  submit  the  additional  rental 
fraction  thereof,  the  applicant  will  bs 
prior  to  Issuance  of  the  lease  upon  notice 
from  ths  authorised  officer. 

|  S 205 -5-3     Psrnxiu   ef   anneal    rental. 

(a)  Annual  rental  in  the  amount  spec- 
ified in  the  lease  which  shall  bs  not  lea* 
than  II  per  acre  or  fraction  thereof  must 
be  paid  in  advance  and  must  be  received 
by  the  proper  BLM  office  on  or  before 
the  anniversary  date  of  the  lease  If  there 
Is  no  wall  on  the  leased  lands  capable  of 
producing  geothermaJ  resources  in  com- 
mercial Quantities,  the  failure  to  pay 
rental  on  or  before  the  anniversary  data 
shall  terminate  the  lease  by  operation  of 
lew,  eicept  as  provided  by  I  9244  J  of  this 
chapter. 

(b)  If,  os  the  anniversary  date  of  the 
lease,  lea*  than  ft  full  year  remains  in 
the  lease  term,  ths  rentals  shall  be  pay- 
able to  the  same  proportion  as  ths  period 
remaining  b>  ths  lease  term  is  to  a  full 
year.  The  rentals  shall  bs  prorated  on  ft 
monthly  basis  for  the  full  months,  aad 
on  a  daily  basis  for  ths  fractional  month 
remaining  in  the  lease  term  For  the  pur- 
pose of  prorating  rentals  for  a  fractional 
month,  each  month  will  be  deemed  to 
consist  of  10  day*. 


(c)  If  the  term  of  a  lease  for  which 
prorated  rentals  hen  been  paid  it  fur- 
ther extended  to  or  beyond  the  next  an- 
niversary date  of  the  lease,  rentals  tor 
the  balanre  of  the  lease  year  shall  be  due 
end  payable  on  the  1st  day  of  the  first 
month  following  the  date  through  which 
ths  prorated  rentals  were  paid  If  ths 
rentals  are  not  paid  for  ths  balance  of 
the  lease  year,  the  lease  will  be  subject 
to  cancellation.  However,  if  the  anniver- 
sary date  occurs  before  ths  end  of  the 
notice  period,  the  rental  for  the  follow- 
ing lease  year  aball  nevertheless  be  due 
on  the  anniversary  date  and  failure  to 
pay  the  full  rental  for  that  year  on  or 
before  that  date  thai]  cause  the  lease 
to  terminate  automatically  by  operation 
of  law  except  as  provided  by  I  3244.2  of 
this  chapter  The  lessee  shall  not  be  re- 
lieved of  liability  for  rental  due  for  the 
ba>r"**  of  the  previous  lease  year. 

(d>  If  the  payment  is  due  on  a  day  in 
which  the  proper  BLM  office  to  receive 
payment  is  not  open,  payment  received 
on  the  nert  official  working  day  wul  be 
deemed  to  be  timely. 
|  S20S.3-I     Ese*l»ti»g  raiia)  rate*. 

To  encourage  ths  orderly  and  timely 
development  of  geothermaJ  leases,  all 
leases  Issued  pursuant  to  the  regulations 
la  this  Group  will  provide  that,  begin- 
ning nth  the  sixth  year  aid  for  each 
year  thereafter  until  the  lease  year  be- 
ginning on  or  after  the  commencement 
of  production  of  geother-oaJ  resources  In 
commercial  quantities,  the  rental  will  be 
set  by  the  authorised  officer  as  the 
amount  of  rental  for  the  preceding  year 
plus  an  additional  rental  of  II  per  acre, 
or  fraction  thereof,  but  the  authorised 
officer  may.  upon  a  showing  of  sufficient 
Justification  by  the  lessee,  waive  the  pay- 
ment of  all  or  any  portion  of  the  addi- 
tional rental. 
|  3205.3—4      FreetkmsJ  interest). 

Rentals,  minimum  royalties,  and  roy- 
alties payebls  for  lands  in  which  the 
United  States  owns  an  undivided  frac- 
tional interest  shall  be  in  the  same  pro- 
portion to  ths  rentals,  minimum  royal- 
ties, aad  royalties  provided  for  in 
I  32053.  as  the  undivided  fractional  in- 
terest of  the  United  States  in  the  gec- 
thermal  resources  it  to  ths  full  geother- 
in aJ  resources  interest. 

8  3205.3— S     Royalty  oe  prodWtsae. 

Royalty  shall  be  paid  at  the  following 
rates  on  geothermaJ  reeourees: 

<a)  A  rate,  as  set  forth  in  the  lasse. 
of  not  less  than  10  per  centum  and  not 
mors  than  18  per  centum  of  the  amount 
or  value  of  steam,  or  any  other  form  of 
heat  or  energy  derived  from  production 
under  the  lease  and  sold  or  utilized  by  ths 
leasee  or  reasonably  susceptible  to  sals  or 
utilization  by  ths  leasee:  (b)  ft  rate 
at  set  forth  In  the  lease,  of  not  more  than 
I  per  centum  of  any  byproduct  derived 
from  production  under  ths  lease  and  sold 
or  utilised  or  reasonably  susceptible  of 
sale  or  utilization  by  ths  lessee,  except 
that  at  to  any  byproduct  which  is  a  min- 
eral named  in  section  1  of  the  aflneral 
Leasing  Ast  of  February  31.  1820.  ft* 
amended  (30  USC  111),  the  rets  of  roy- 
alty for  such  mineral  shall  be  ths  same 
as  that  provided  la  that  Act  and  the 
maximum  rats  of  royalty  for  sucb  min- 
eral shall  not  exceed  ths  maximum  roy- 
alty applicable  under  that  Act;  (e)  in  do 
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event  ahaU  the  royalty  on  u;  producing 
lease  for  any  lees*  year,  commencing 
with  tbe  lease  year  beginning  cm  or  after 
the  commencement  of  production  tn 
commercial  quantities,  be  lew  than  13  per 
acre  or  fraction  thereof,  and  this  mini- 
mum royalty.  In  lieu  of  rental,  shall  be 
payable  at  the  expiration  o/  each  lease 
year. 

|  3205.3—6     Royalty  •■  eommcrcUBy  <Vt» 
snlaeraLiaod  water. 

AH  geothermsJ  leases  Issued  pursuant 
to  the  provisions  of  this  (-roup  shall  pro- 
Tide  for  the  payment  to  the  lessor  of  a 
royalty  on  commercially  demlnerelixed 
water  at  a  rate  to  be  specified  is  the 
lease  of  not  more  than  6  per  centum  of 
the  value  of  such  commercially  demln- 
erelized  water  that  has  beeen  sold  or 
utilized  by  the  leasee  or  Is  reasonably 
susceptible  of  sale  or  utilization  by  the 
lessee,  except  that  no  payment  of  a  roy- 
alty will  be  required  on  such  water  If  It 
Is  used  In  plant  operation  for  cooling  or 
In  the  generation  of  electric  energy  or 
otherwise. 

|  3205.3—7     ▼■Wcr,  »urp«-&»loD  or  redac- 
tion of  rental  or  royalty. 

(a)  Tbe  authorized  oncer  may  waive, 
suspend,  or  reduce  the  rental  or  royalty 
for  any  lease  or  portion  thereof  In  the 
Interests  of  conservation  and  to  encour- 
age the  greatest  ultimate  recovery  of 
geothermal  resources  If  he  determines 
that  this  Is  necessary  to  promote  devel- 
opment or  that  the  lease  cannot  be  suc- 
cessfully operated  under  the  lease  terms. 
No  waiver,  suspension  or  reduction  of 
reDtal  or  royalty  will  be  granted  ahere 
tMe  only  reason  for  the  request  for  such 
relief  is  the  unavailability  of  powar  gen- 
erating facilities  to  utilise  the  geo- 
thermal steam. 

(b)  An  application  hereunder  shall  bo 
filed  in  triplicate  with  the  Supervisor, 
and  must :  ( 1 )  Contain  the  serial  number 
of  the  leases  and  the  names  of  the  leases 
and  operator;  (2)  show  the  number,  lo- 
cation, and  status  of  each  well  that  has 
been  drilled.  %  tabulated  statement  for 
each  month  covering  a  period  of  not  leas 
than  6  months  prior  to  the  date  of  filing 
the  application  of  the  aggregate  amount 
of  production  subject  to  royalty  com- 
puted In  accordance  with  the  operating 
regulations,  the  number  of  walls  counted 
as  producing  each  month,  and  the  aver- 
age production  per  well  per  day ;  (3)  con- 
tain a  detailed  statement  of  expense*  and 
coats  of  operating  the  lease,  the 
Income  from  the  sale  of  any  leased  prod- 
ucts and  all  facts  tending  to  show 
whether  the  wells  can  be  successfully 
operated  using  the  royalty  or  rental  fixed 
In  the  lease;  and  (4)  where  the  applica- 
tion is  for  a  reduction  In  royalty,  furnish 
full  information  as  to  whether  royalties 
or  payments  out  of  production  are  paid 
to  others  than  to  the  United  States,  the 
amounts  so  paid,  and  the  efforts  made 
to  reduce  them.  The  applicant  must  «J«« 
file  agreements  of  the  holders  to  a  com- 
parable  reduction  of  ail  other  royalties 
from  the  leasehold  to  an  aggregate  not 
In  excess  at  one-half  the  Oovernmsnt 
royalties. 

|  3205. 5-8     Application  for  as.  effect  of 

•oapenalon  of  operation!  and  prodsc 
Mob. 

(a)  Applications  by  lessees  for  suspen- 
sions  of   operations   or  production,   or 


both,  under  a  producing  geothermal 
lease  (or  for  relief  from  any  drilling  or 
producing  requirements  of  such  a  lease) 
shall  be  filed  In  triplicate  with  the  Su- 
pervisor, who  is  authorized  to  act  on 
applications  filed  pursuant  to  this  section 
and  to  terminate  suspensions  which  have 
been  or  may  be  granted  Complete  In- 
formation must  be  furnished  showing  the 
necessity  of  the  relief  sought 

<b>  A  suspension  shall  take  effect  as 
of  the  time  specified  In  the  order  of  the 
Supervisor.  Rental  or  minimum  royalty 
payments  will  be  suspended  during  any 
period  of  suspension  of  all  operations  and 
production  directed,  or  assented  to,  by 
the  Supervisor,  beginning  with  tbe  first 
day  of  the  lease  month  in  which  the 
suspension  of  operations  and  production 
becomes  effective  or,  if  the  suspension  of 
operations  and  production  becomes  ef- 
fective on  any  date  other  than  the  first 
day  of  a  lease  month,  beginning  with  the 
first  day  of  the  lease  month  following 
such  effective  date  The  suspension  of 
rental  or  minimum  royalty  payments 
shall  end  on  the  first  day  of  the 
lease  month  In  which  operations  or 
production  Is  resumed  Where  rentals 
are  creditable  against  royalties  and 
have  been  paid  In  advance,  proper 
credit  will  be  allowed  on  the  next  rental 
or  royalty  due  under  the  lease 

(c)  No  lease  shall  be  deemed  to  expire 
by  reason  of  a  suspension  of  either  oper- 
ations or  production,  pursuant  to  any 
order  or  assent  of  the  Supervisor. 

(d)  If  there  is  a  well  on  tbe  leased 
premises  capable  of  producing  geother- 
mal resources  and  all  operations  and 
production  are  suspended  pursuant  to 
any  order  of  the  Supervisor,  approval  of 
recommencement  of  drilling  operations 
will  terminate  the  suspension  as  to  oper- 
ations but  not  as  to  production,  and  will 
terminate  both  the  period  of  suspension 
of  rental  and  minimum  royalty  pay- 
ments provided  in  paragraph  (b)  of  this 
section  and  the  period  of  suspension  for 
which  an  equivalent  extension  will  be 
granted  However,  as  provided  In  para- 
graph (c)  of  this  section,  the  lease  will 
not  be  deemed  to  expire  so  long  as  the 
suspension  of  operations  or  production 
remains  In  effect 

(e)  The  relief  authorized  under  this 
section  may  also  be  obtained  for  any 
leases  Included  within  an  approved  unit 
or  cooperative  plan  of  development  and 
operation. 

(f)  See  30  CFR  370.17  for  regulations 
concerning  action  of  the  Supervisor  on 
applications  filed  pursuant  to  this 
section. 

|  3205.3-t     ReadjusuaeaU. 

The  rentals  and  royalties  of  any  geo- 
thermal lease  may  be  readjusted  at  not 
less  than  20-year  Intervals  beginning  36 
years  after  the  daU  geothermal  steam 
Is  produced  as  determined  by  the  Super- 
visor. In  the  event  of  any  such  read- 
justment neither  the  rental  nor  royalty 
paid  during  the  preceding  period  aball 
be  increased  by  more  than  50  per  centum, 
and  in  no  event  shall  the  royalty  payable 
exceed  23  hi  per  centum  Each  geothermal 
lease  shall  provide  for  such  readjustment. 
The  Supervisor  will  give  notice  of  any 
proposed  readjustment  of  rental  or 
royalties.  Unless  the  leasee  relinquishes 
the  lease  within  30  days  after  receipt  of 
such  notice,  be  shall  conclusively  be 
deemed  to  have  agreed  to  such  terms 


and  conditions  If  the  leasee  files  a  pro- 
test, and  no  agreement  can  be  reached 
between  the  authorized  officer  and  the 
leasee  within  a  period  of  60  days,  the 
lease  may  be  terminated  by  either  paly 
subject  to  the  provisions  of  I  3000  4  of 
this  chapter  If  tbe  lessee  files  a  protest 
to  the  proposed  readjusted  terms  and 
conditions,  the  existing  terms  and  con- 
ditions will  remain  In  effect  until  there 
has  been  an  agreement  between  the  au- 
thorized officer  and  the  leasee  on  tbe  new 
terms  and  conditions  to  be  applied  to  the 
lease  or  untu  the  lease  is  terminated. 
except  payments  of  any  proposed  read- 
justed  rentals  and  royalties  must  be  paid 
in  the  timely  manner  prescribed  in  these 
regulations  and  may  be  paid  under  pro- 
test The  readjusted  terms  and  con- 
ditions *  ill  be  effective  as  of  the  end  of 
the  term  being  adjusted 

|  320S.4  Rental  and  riLnimuni  royaUj 
liability  of  landi  committed  to  coop- 
eraiive  or  unit  plant. 

S  3205.4—1      Prior  to  production. 

AU  lands  within  any  lease  committed 
to  an  approved  cooperative  or  unit  plan 
shall  at  ail  times  prior  to  production 
on  any  of  the  lands  so  committed  remain 
subject  to  rental  In  accordance  with 
I  3205 3 

|  3205.4-2      After  production 

As  soon  as  production  Is  obtained  on 
or  for  any  lands  Included  in  an  approved 
cooperative  or  unit  plan  those  lands 
which  are  included  within  the  partici- 
pating area  of  the  producing  weU  shall 
become  liable  for  royalties  in  accord- 
ance with  Subpart  3205  All  other  unit- 
ized lands,  shall  remain  subject  to  rental 
in  accordance  with  I  3205.3 


Subpart  3206 — Lease  Bonds 
13206.1      Types  of  bond*  and  filing. 
13206.1-1     Trpca  of  bond*. 

(a)  Bonds  shall  be  either  coi^rate 
surety  bonds  or  personal  bonds  except 
that  bonds  with  Individual  sureties  may 
be  furnished  for  the  protection  of  the 
entryman  or  owner  of  the  surface  rights 

(b)  Lease  compliance  bond  The  ap- 
plicant for  a  noncompetitive  lease  or  the 
successful  bidder  for  a  competitive  lease 
must  furnish,  prior  to  the  Issuance  of  the 
lease  and  thereafter  maintain  a  bond 
of  not  less  than  110. 000  conditioned  on 
compliance  with  an  the  terms  of  the 
lease. 

(e)  Protection  bond  A  leasee  win  be 
required,  prior  to  entry  on  the  leased 
lands,  to  furnish  and  maintain  a  bond 
of  not  lees  than  15,000  for  Indemnifica- 
tion for  all  damages  occasioned  to  per- 
sons or  property  as  the  result  of  lease 
operations. 

|  3206.1-3     PUtag  of  bead*. 

A  single  original  copy  of  the  bond  on 
forms  approved  by  the  Director  must  be 
filed  in  the  proper  BUM  office  Bonds  may 
be  filed  with  a  noncompetitive  lease  ap- 
plication to  expedite  action  thereon. 
or  within  SO  days  after  receipt  of  notice 
by  the  applicant  of  the  bond  requirement, 
or  as  required  and  directed  by  the  au- 
thorised officer  Por  unit  bond  forms  see 
20  CTR  Part  371. 
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bond 


1206.2  Tenainattoa  ef  peried  ml  |U- 
bility. 

The  period  of  Liabilltr  of  any 
U  not  bl  terminated  until  all 
mi  and  condition*  hart  been  fulfilled. 

1206.3  Operator1,    bom*. 

:206.3-l      Compliance. 

in  operator,  or.  If  there  are  more  then 
■  for  different  portion*  of  the  lease. 
h  operator  may  furnish  e  general 
m  bond  of  oot  Ian  then  slOJXX)  to 
o»ti  ume  ki  principal  on  the  bond  In 
i  of  the  lessee  Where  there  ii  more 
n  operator'!  bond  effecting  a  single 
w  each  such  bond  must  be  coodl* 
ied  upon  compliance  with  all  leaee 
■nj  for  the  entire  leasehold 

206.3-2      ApproraL 

Si  operator'!  bond  will  not  be  accepted 
eu  the  operator  hold*  an  operating 
eement  which  has  been  approved  by 
Department  or  ha*  pending  en  op- 
ing agreement  In  proper  condJtlon  for 
roval  The  mere  designation  ee  op- 
or  will  not  suffice 

:06-S-3      Default 

'here  a  bond  u  furnished  by  an  ©p- 
ot  suit  may  be  brought  thereon  wlth- 
joining  the  leseee  If  he  It  not  a  party 
ie  bond 

'06.4  Prr*onal  bond  or  corporate 
bond. 

06  4-1      Amount 

lieu  of  a  surety  bond,  a  personal 
1  In  a  like  amount  may  be  given  by 
obligor  with  the  deposit  as  security 
efor  of  negotiable  bonis  of  the 
ed  Sta:n  of  a  par  value  equal  to  the 
urt  specified  In  the  bond. 

06.1—2      D-poail  of  Mcurillea. 

rsonaJ  bonds  must  be  accompanied 
deposit  of  negotiable  Federal  securi- 
n  a  sum  equal  at  their  par  value  to 
.mount  of  the  bond  and  by  a  proper 
eyence  to  the  Secretary  of  full  eu- 
ty  to  sell  sucb  securities  In  case  of 
lit  in  the  performance  of  the  con* 
n*  of  the  lease  bend. 

■6.4—3      Qualified  corporate  sureties. 

•oi-ury  lutt  A  list  of  companies 
ng  certificates  of  authority  from 
Secretary  of  the  Treasury  under 
rt  of  July  30.  1B47  (6  U.8.C.  i-13), 
ceptable  luretles  on  Federal  bonds 
bllshed  In  the  KtDnux  Rsoutcs 
ally. 

6.5      Nationwide  bond. 

Jeu  of  bonds  required  undti  any  of 
>recedJng  paragraphs,  the  holder 
ses  or  of  operating  agreements  ep- 
1  by  the  Department  or  holder  of 
ting  rights  by  virtue  of  being  dealg- 
operator  or  agent  by  the  leseee 
ig  departmental  approval  of  op* 
g  agreements  may  furnish  a  bond 
xount  of  which  must  be  not  lees 
1130.000  for  full  nationwide  cover* 
r  all  geothermal  le 


pending  Departmental  approval  of  oper- 
ating agreemente,  may  furnish  a  state- 
wide bond,  applicable  to  the  State  Is 
which  the  leasee  are  situated,  the  amount 
of  which  must  be  oot  leas  than  150,000. 

1 3X06,7     Defaek. 

|  3206-7-1     rayeaewl  by  safety 

Where  upon  a  default  the  surety  make* 
payment  to  the  Government  of  any  In- 
debtedness due  under  a  leaee,  the  face 
amount  of  the  surety  bond  and  the 
surety'!  Liability  thereunder  shall  be  re- 
duced by  the  amount  of  such  payment 

|  3206. 7-1     Peaalry. 

Thereafter,  upon  penalty  of  cancella- 
tion of  all  of  the  leases  covered  by  that 
bond,  the  principal  shall  post  a  new  na- 
tionwide bond  In  the  amount  of  1160,000 
or  a  new  statewide  bond  tn  the  amount 
of  »80,000  as  the  case  may  be.  within 
I  months  after  notice,  or  within  men 
shorter  period  as  the  authorised  officer 
may  fix.  However.  In  lieu  thereof,  the 
principal  may  within  that  time  file  eep- 
artte  bonds  for  each  li 


-.6      Statewide  bend. 

eu  of  any  of  the  bonds  required  by 
eceding  paragraphs,  the  holder  of 

or  of  operating  agreements  ep- 
:  by  the  Department  or  holder  of 
log  rights  by  virtue  of  being  deslg* 

operator  or  agent  by  the 


|  3206.8     Applicability   of  pewviaioas   to 
existing  bonds. 

The  provisions  of  those  regulations 
may  be  made  applicable  to  any  oil  and 
•as  nationwide  at  statewide  bond  in 
force  at  the  effective  date  of  theae  reg- 
ulations by  filing  In  the  proper  BLM  of- 
fice a  written  consent  to  that  effect  and 
an  agreement  to  be  bound  by  the  provi- 
sions hereof  executed  by  the  principal 
and  the  surety.  Upon  receipt  thereof  the 
bond  sill  be  deemed  to  be  subject  to  the 
proviilon*  of  these  refutations. 


Subpart  34W7— {  Reserved  ) 

Subpart  3206— {  Reserved  J 

Subpart  3299 — Oeothermsl  Resource* 
Exploration  Operations 

|  1209.0-1     r-orpoaw. 

(a)  The  regulations  in  this  Subpart 
establish  procedures  to  be  followed  in 
oonduetlng  exploration  operations  oo  the 
public  Land  for  geothermal  resource*. 
The  regulations  tn  this  subpart  ere  not 
applicable  to  exploration  operations  con- 
ducted pursuant  to  a  geothermal  re* 
source*  lease. 

<b)  The  rights  obtained  under  this 
subpart  do  not  Include  an  exclusive  right 
to  prospect  for  geothermal  resource*  on 
the  land  described  In  a  Notice  of  Intent  or 
any  preference  right  to  a  geothermal 
resource*  lease. 

|  3209.0-1     Objectives. 

The  regulations  In  this  Subpart  en* 
eourage  exploration  of  the  public  Land* 
for  geothermal  revouroee  tn  a  manner 
that  Is  consistent  with  the  management 
policy  set  forth  in  |  1728.1  of  this  chap- 
tax  No  exploration  operations  will  be 
allowed  If  the  authorised  officer  deter- 
mine* thai  such  operation*-  would  be  In- 
consistent with  thai  policy  The  author- 
ised officer  may  suspend  or  terminate 
exploration  operations  upon  due  notice  to 
the  operator  at  any  time  If  he  determines 
that  there  1*  n  on -compliance  with  the 
terms  and  conditions  of  the  Notte*  of 
Intent 


|  IS09.U-5     Defied! 
As  used  to  this  subpart : 

(a)  "Exploration  operations"  means 
any  activity  relating  to  the  search  fox 
evidence  of  e^otherrnal  resources  which 
requires  physical  presence  upon  pubil* 
Lands  and  which  may  result  Is  damage  t» 
public  lands  or  resource*  thereon  It  In* 
dudes,  but  U  not  limited  to,  geophysical 
operations,  drilling  of  shallow  tempera- 
ture gradient  wells,  construction  of  roads 
and  trails,  and  cross-country  transit  by 
vehicle  ovsr  public  lands  It  does  not  In* 
elude  the  casual  us*  of  public  lands  fox 
geothermal  resources  exploration  It  does 
not  Include  core  drilling  for  subsurface 
geologic  Information,  except  drilling  of 
shallow  temperature  gradient  wells,  or 
drilling  for  geothermal  resource*,  these 
activities  will  be  authorised  only  by  the 
issuance  of  a  geothermal  resource*  lease. 
The  regulations  In  this  Subpart,  however, 
are  not  Intended  to  prevent  drilling 
operations  necessary  for  placing  explo- 
sive charges  for  seismic  exploration,  no? 
do  they  affect  the  exclusive  right  of  a 
leasee  to  drill  for  geothermal  reaourcas 
upon  the  land  subject  to  his  lease. 

(b)  "Notice  of  Intent"  means  a  "No- 
tice of  Intent  and  Permit  to  Conduct 
Exploration  Operations  (Oeothsrmal 
Resources  >." 

(c)  "Public  lands"  means  lands  owned 
by  the  United  States  ano  administered  by 
the  Bureau  of  Land  Management  It  does 
not  Include  a  retained  mineral  interest  tn 
lands,  title  to  which  has  passed  from  the 
United-Slate* 

<d<^C*s3Eii£T7n*sj-i  activities  that 
involve  practices  which  do  not  ordinarily 
lead  to  any  appreciable  disturbance  or 
damage  to  lands,  resource*,  and  Improve- 
ments. For  example,  activities  which  do 
not  involve  use  of  heavy  equipment  or 
explosive*  and  which  do  not  involve  ve- 
hicle movement  except  over  established 
roads  and  trails  are  "casual  use." 

S  2209.1  Notice  of  latent  and  permit  to 
conduct  exploration  operation*  (Ceo* 
tfeerm&l  Reaoarces). 

|  3209.1-1      Applieatioa. 

(a)  Forms  and  vKert  &ls4  Any  per- 
sons desiring  to  conduct  exploration 
operations  uder  the  regulations  of  this 
subpart  shall,  prior  to  entry  upon  the 
Lands,  file  for  approval  with  the  author- 
ised officer  for  the  district  in  which  the 
public  Lands  are  located  a  Notice  of  In- 
tent on  a  form  approved  by  the  Director. 

(b>  Re<ruiremrnU  The  Notice  of  X&* 
tent  will  contain  the  following : 

(1)  The  name  and  address,  tn  eluding 
alp  oode,  both  of  the  person,  association. 
or  corporation  for  whom  the  operations 
will  be  conducted  and  of  the  person  who 
will  be  In  charge  of  the  actual  exploration 
activities; 

(3)  a  statement  that  the  signers  agree 
that  exploration  operations  will  be  eon- 
ducted  pursuant  to  the  terms  and  condi- 
tions listed  on  the  approved  form; 

(I)  a  brief  description  of  the  type  of 
operations  which  win  be  undertaken; 

(4)  a  description  of  the  lands  to  bs 
explored  by  township; 

<•)  a  map  ox  maps,  available  from 
state  or  Federal  sources,  showing  the 
lands  to  be  entered  or  disturbed  by  the 
proposed  exploration  operations,  and 

(6)  the  approximate  dais*  of  the 
commencement  and  tarmlnatlon  of  ex- 
pLoretion  operations. 
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I  3209.1—3      Rrriew  of  Malice  of  latest. 

The  Authorized  officer  will  cither  Ap- 
prove or  disapprove  a  Notice  of  Intent  as 
promptly  e*  practicable,  but  is  any  event 
within  SO  calender  days  After  the  date  of 
the  mini  of  the  Notice  of  Intent  If  the 
authorized  officer  ahAll  disapprove  a 
Notice  of  Intent,  be  ahAll  explain  In  writ* 
tag  to  the  applicant  tha  reasons  for 
disapproval. 

g  3309.3      Exploration  opervliona- 

No  exploration  opereUona  win  ba  con- 
ducted on  public  landj  except  pursuant 
to  the  term*  of  a  Notice  of  Intent  which 
bu  bean  approved  by  tha  authorised 
officer. 

|  3209.4      Completion  of  operation*. 

Upon  completion  of  the  exploratory 
operation!,  there  ahall  ba  filed  with  the 
authorized  officer  a  "Notice  of  Comple- 
Uon  of  Exploration  Operation*  "  Within 
90  day*  after  the  filing  of  ruch  "Notice 
of  Completion,"  the  authorized  officer 
ahall  notify  the  part}  who  had  conducted 
compliance  with  all  of  the  term*  and 
condition!  act  out  by  the  regulation*  In 
this  Subpart  and  In  the  Notice  of  Intent, 
or  whether  any  additional  n-easures  muat 
be  taken  to  rectify  -ny'  damage  to  the 
land,  specifying  the  nature  and  extant 
thereof. 

|  3209.4     Bono*  requirement. 

|  3209.4-1     CeaermL 

(a)  Slmultaneoualy  with  the  filing  of 
the  Notice  of  Intent,  and  before  the  entry 
la  made  on  the  land,  the  party  or  parties 
film*  the  Notice  of  Intent  muat  file  with 
the  authorized  officer  a  surety  company 
bond  for  each  exploration  operation  In 
the  amount  of  not  lees  than  15.000.  con- 
ditioned upon  the  full  and  feJthfu.  com- 
pliance  with  a!  of  the  term*  and  condi- 
tion* of  the  regulations  to  this  Subpart 
and  of  that  Notice  of  Intent. 

(b)  A  party  will  be  excused  from  com- 
pliance  with  the  requirements  of  para- 
graph (a)  of  this  section  If  be  poaaoaaea 
either  a  nationwide  bond  Is  the  amount 
of  not  less  than  I40.0OC  covsrlng  all  ex- 
ploration operations  or  a  statewide  bond 
to  the  amount  of  not  leas  than  115.000 
covering  all  exploration  operations  In 
the  Bute  to  which  the  lands  on  which 
he  has  filed  the  Notice  of  Intent  are 
situated. 


term*  and  condition*  have  been  complied 
with  or  that  additional  eorrectlva  meas- 
ures muat  be  taken  to  rehabilitate  the 
land,  the  period  of  liability  under  an 
Individual  bond  or  the  period  of  liability 
for  a  particular  exploration  operation 
under  a  8Ute  or  nationwide  bond  ahall 
automatically  terminate  on  the  Slat  day. 


|  3209.4-3 
f« 


Riders     te     existing     bone1 


Holders  of  nationwide  and  statewide 
oil  and  tas  exploration  bonds  shall 
be  permitted,  to  lieu  of  furnlahtof  addi- 
tional bonds,  to  amend  their  bonds 
to  Include  geotbermeJ  resource*  explora- 
tion operations. 

|  3209.4-3     Termination    ef    parfad    of 
liability. 

The  authorised  officer  will  not  give 
hi*  consent  to  the  cancellation  of  the 
bond  if  an  Individual  bond  we*  submitsed 
or  to  the  termination  of  the  period  of 
liability  If  a  Bute  or  nationwide  bond 
was  submitted,  unless  and  until  these 
ha*  been  compliance  with  all  of  the  terms 
and  conditions  of  the  Notice  of  Intent. 
Should  the  authorized  officer  fail  to  no- 
tify the  party  within  00  days  from  the 
filing  of  "Notice  of  Completion"  that  all 
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Subpart  3210 — Noncompetitive  Lsnsee; 
Oeneral 

|  3310.1     Availability  of  Lend. 

(a)  Application*  to  lease,  except  for 
those  filed  pursuant  to  Part  3230.  of  this 
chapter,  filed  prior  to  the  effective  date 
of  these  regulations  are  unacceptable 
and  will  be  returned  summarily  without 
earning  any  priority. 

(b)  Land*  and  deposits  subject  to  dis- 
position under  this  part  which  are  not 
within  any  KORA  will  be  available  for 
leasing  after  the  effective  date  of  these 
regulation*  Lands  which  are  available 
for  noncompetitive  leasing  and  which 
were  Included  to  cancelled,  relinqulehed. 
expired,  or  terminated  leasee  ahall  be 
available  for  leasing  only  subject  to  the 
provisions  of  Subpart  3211  of  this  chap- 
ter. All  other  lands  available  for  non- 
competitive leasing  will  be  available  for 
leasing  only  subject  to  the  provision*  of 
this  Subpart.  All  applications  to  lease 
the  same  lands  which  are  filed  between 
the  effective  date  of  these  regulations 
and  30  days  following  thai  time  will  be 
considered  to  have  been  filed  simultane- 
ously, and  the  respective  priority  of  the 
various  applications  will  be  determined 
by  a  public  drawing  In  other  rezpeoU  tha 
first  30  day*  after  the  effective  date  of 
these  regulation*  shall  be  treated  as  an 
application  filing  period  as  provided  to 
I  3210.3-3. 

|  3210.3-1      Application. 

An  application  for  a  lease  muat  be  filed 
on  a  form  approved  by  the  Director  to  the 
proper  BLM  office  to  duplicate  for  pub- 
lic lands  and  to  triplicate  where  acquired 
lands  are  Involved.  The  application  must 
be  tubmitted  to  a  sealed  envelope  marked 
"Application  for  lease  pursuant  to  42 
CFR  3210".  An  application  will  be  con- 
sidered filed  when  it  is  received  to  the 
proper  office  during  business  hours.  The 
application  must  Include  the  following: 

<a>  The  applicant's  name  and  ad- 
dress; 

(b>  a  statement  of  applicant's  crUsen- 
ahlp  and  Qualifications: 

(c>  a  complete  and  accurate  descrip- 
tion  of   the   lands   applied   for,   which 


must  tocluds  eU  available  land*  In- 
cluding reserved  geothcrmal  resources, 
within  a  surveyed  or  protracted  section! 
or.  If  the  land*  are  neither  surveyed  or 
protracted  and  are  deecrlped  by  mete* 
and  bounds,  all  the  lands  which  «m  be 
Included  is  a  section  when  the  land*  are 
surveyed  or  protracted: 

<d>  a  proposed  plan  which  ahall  in- 
clude: (1)  A  map,  or  maps,  available 
from  State  or  Federal  sources,  showing 
the  topogrspby  of  the  land  applied  for. 
on  which  the  applicant  shall  ahow  dreln- 
ags  patterns,  present  road  and  trail  lo- 
cations, present  utility  system*  proposed 
road  and  trail  location  proposed  well 
locations  and  potential  surface  disturb- 
ance, and  (2)  a  narrative  statement  set- 
ting forth  his  proposed  plan  and  methods 
for  diligent  exploration  Such  plan  shall 
provide  for  a  program  of  diligent  ex- 
ploration as  defined  to  I  3203  5  of  this 
chapter 

The  narrative  statement  ahall  also 
describe  the  measures  proposed  to  be 
taken  to  prevent  or  control  fire,  soil  ero- 
sion, pollution  of  surface  and  ground 
water,  damage  to  fish  and  wildlife  or 
other  natural  resources,  air  and  noise 
pollution  and  hazards  to  public  health 
and  safety  during  lease  activities  How- 
ever, the  proposed  plan  required  by  thi* 
Paragraph  need  not  be  submitted  with 
tne  application  during  the  initial.  30- 
day  simultaneous  filing  period  provided 
by  I  3210  Kb)  or  during  any  application 
filing  period  pursuant  to  I  3210  2-2.  but 
must  be  filed  prior  to  the  Issuance  of 
the  lease,  upon  notice  from  the  author- 
ised officer;  and 

(e)  a  statement  that  the  applicant 
does  not  hold.  own.  or  control  any  inter- 
est, direct  or  Indirect,  to  other  Federal 
geothcrmal  leases  to  the  same  State  to 
excess  of  90  480  acres 

|  3210.3-2      SobmluJeB  of  application*. 

Except  for  applications  filed  during  the 
first  10  days  after  the  effective  date  of 
these  regulations,  applications  for  leases 
pursuant  to  this  subpart  ahall  sub- 
mitted only  during  application  filing  pe- 
riods. An  application  filing  period  ahall 
begin  on  the  first  working  day  of  each 
calendar  month  and  shall  end  at  the  dose 
of  business  on  the  last  working  day  of 
that  month.  The  first  application  filing 
period  «haJJ  begin  on  the  first  working 
day  of  the  month  following  the  con- 
clusion of  the  initial  30  day  filing  period 
provided  to  13210  1(b).  No  applicant 
shall  file  during  the  same  application 
filing  period  a  second  application  which 
overlaps  any  of  the  land  covered  by  his 
first  application  When  an  application  is 
filed  with  the  authorttad  officer,  tha 
date  of  filing  shall  be  stamped  on 
the  envelope  The  envelope  containing 
the  application  ahall  remain  sealed  until 
the  end  of  the  Application  filing  period 
during  which  the  application  is  filed 
On  tha  first  working  day  following  the 
end  of  the  application  filing  period  all 
applications  shall  be  opened,  and  it  will 
be  determined  which  applications  are  for 
lands  Included  to  a  KORA  In  deter- 
mining whether  land  included  to  an 
application  is  a  KORA  because  of  com- 
petitive interest,  no  application  sub- 
mitted during  any  subsequent  application 
filing  period  will  be  considered  Appli- 
cations for  land  determined  to  be  KORA 
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rill  be  rejected  All  other  application* 
rill  be  aligned  priority  according  to 
he  dale  of  filing  If  any  application 
oven  both  land  within  a  KORA  and 
and  ouuide  s  KORA.  the  applicant  will 
•e  granted  the  opportunity  to  amend  hla 
.ppllcatlon  to  exclude  the  portion  In- 
luded  In  a  KORA.  and  hie  amended 
.ppllcation  will  be  assigned  priority  ee- 
ording  to  the  dau  of  filing  of  hit  erig- 
naJ  application,  but  must  comply  with  'all 
<ther  requirements  of  theee  regulation*. 

|  3210.2-3      Withdrawal    of    application 

An  application  may  not  be  withdrawn. 
Jther  In  whole  or  In  part,  unless  the  re- 
uest  Is  received  by  the  proper  BLal  of- 
ice  before  the  lease  or  an  amendment 
f  the  lease,  whichever  coven  the  land 
escribed  In  the  withdrawal,  has  been 
Ig-ned  on  behalf  of  the  United  States 
ven  though  the  effective  date  of  the 
rase  is  subsequent  to  the  date  of  filing 
f  the  withdrawal,  except  where  a  sepa- 
atc  conflicting  lease  has  been  signed  on 
eh  elf  of  the  United  States  covering  the 
and  described  In  the  withdrawal. 

3210.2-4      Amendment  to  leas*. 

If  any  of  the  land  applied  for  was  open 
3  flung  *  hen  the  application  was  filed 
ut  is  omitted  from  the  lease  for  any  ree- 
dd  and  thereafter  becomes  available  for 
uncompetitive  leasing,  the  original  lease 
ill  be  amended  to  Include  the  omitted 
ind  unless  before  the  issuance  of  the 
mendment.  the  proper  BLM  office  re- 
lives a  withdrawal  of  the  leasee's  ep- 
ilation with  respect  to  such  land  or 
uch  omitted  lands  have  been  determined 

0  be  within  a  KORA.  The  lease  tens  for 
he  land  added  by  such  an  amendment 
hall  be  the  same  as  If  the  land  had 
een  Included  In  the  original  lease  when 
:  was  issued. 

32 10  J      Determination  of  priorilio*. 

(a)  No  lease  shall  be  Issued  before  *nai 
etion  has  been  taken  on  d)  any  prior 
ppllcatlon  to  lease  the  land,  (2)  any 
uhsequent  application  to  lease  the  land 
hat  Is  based  upon  a  claimed  preferential 
ight.  and  (3)  any  petition  for  the  re- 
ewal  or  reinstatement  of  an  existing  or 
orrner  lease  on  the  land. 

(b)  Where  a  lease  is  Issued  before 
na!  action  has  been  taken  on  such  ep- 
hcstions  and  petitions,  It  shall  be  can- 
eled.  and  the  advance  rental  returned, 
fter  due  notice  to  the  lessee,  where  the 
ppllcent  or  petitioner  Is  found  to  be 
ualifled  and  entitled  to  receive  a  leaae 

1  the  land. 

<c)  Applications  for  lease  received  In 
he  mall  or  delivered  on  the  same  day 

111  be  deemed  to  have  been  slmulta- 
eouslv-  filed,  and  the  right  of  priority 
nd  the  o/der  of  processing  will  be  de- 
termined by  a  public  drafting 

<d i  Prior  to  the  Issuance  of  any  lease. 
.  determination  shall  be  made  as  to 
.hether  or  not  the  lands  are  within  a 
CORA  Applications  for  lands  deter- 
mned  to  be  within  any  KORA  will  be 
ejected. 

',  2210.4     tlcjrriiuns. 

If.  after  the  filing  of  an  application  for 
i  noncompetitive  lease  and  before  the  is- 
uance  of  a  lease,  or  amendment  thereto. 
Hirs-ant  to  that  application,  the  land 
Tbraccd  in  the  application  becomes  in- 
luded  within  a  KORA.  the  application 
nil  be  rejected  as  to  such  KORA  lands. 


The  authorized  officer  retains  discretion 
to  reject  an  application  for  a  noncom- 
petitive lease  teen  though  the  tract  for 
r  hich  application  is  made  is  Dot  deter- 
mined to  be  within  a  KORA. 

Subpart  1211— iureau  Motion— Land 
Previously  Lasted  for  Qaothermel 
Resource* 

13211.1      Releasing   of   formerly   Irosed 
land*. 

Lands  available  for  noncompetitive 
leasing  in  canceled  or  relinquished 
leases  or  in  leases  which  expire  by  op- 
eration of  law  at  the  end 'of  their  pri- 
mary or  extended  terms  or  in  leasee 
which  terminate  by  operation  of  law  for 
nonpayment  of  rental  pursuant  to  30 
U8C  sec  1004.  thall  be  subject  to 
further  leasing  only  In  accordance  with 
the  provisions  of  this  taction.  Prom  time 
to  time  the  authorized  officer  will  publish 
in  the  Piselai  Recurs*,  poet  to  each 
proper  BLM  office,  and  provide  appro- 
priate news  coverage  of : 

(a)  A  list  of  leasing  units  composed  of 
lands  which  are  available  for  noncom- 
petitive leasing  and  which  were  in  can- 
celed, expired,  relinquished,  or  termi- 
nated leases. 

<b>  An  announcement  that  applica- 
tions for  leases  on  such  lands  will  be 
received  after  a  specific  hour  and  date 
and  that  any  applications  filed  during 
a  specified  simultaneous  filing  period 
beginning  at  that  time  will  be  regarded 
m  simultaneously  filed; 

(e)  The  address  of  the  proper  BLal 
office  where  applications  must  be  filed 
and  where  the  terms  and  conditions  un- 
der which  the  lease  will  be  Issued  are 
available;  and 

id)  Requirements  for  a  complete  ap- 
plication, indicating  that  the  proposed 
pjan  of  operation,  as  required  by  I  3310.- 
2-1  (d)  of  this  chapter,  will  not  be  re- 
quired until  there  has  been  a  drawing 
and  a  consequent  determination  of  pri- 
ority, but  must  be  filed  prior  to  the  issu- 
ance of  the  lease,  upon  notice  from  the 
authorized  officer. 

|  3211.2     Appllestloru    during    alsnalia- 
neoss  filing  periods. 

(a)  An  application  ahall  conform  to 
the  requirements  of  I  3310.2-1  of  this 
chapter,  except  at  provided  below. 

(b)  Only  one  complete  leasing  unit. 
Identified  by  unit  number,  m»y  be  In- 
cluded in  an  application  Lands  not  on 
the  published  list  may  not  be  included 
in  the  application. 

(c)  An  applicant  Is  permitted  to  file 
only  one  application  for  each  numbered 
unit  on  the  posted  list  Submission  of 
more  than  one  application  by  or  on  be- 
half of  the  applicant  for  any  unit  on  the 
posted  list  will  result  in  the  disqualifica- 
tion of  all  applications  submitted  by  that 
applicant  for  the  drawing  to  be  held  for 
that  particular  unit. 

(d)  The  application  must  be  accom- 
panied by  a  signed  statement  that  the 
applicant  will  furnish  the  information 
required  by  these  regulations  within  1ft 
days  after  notification  that  his  applica- 
tion is  the  only  one  for  the  tract,  or  that 
he  is  the  successful  drawee 

<e>  Each  application  filed  during  a 
simultaneous  filing  period  must  be  sub- 
mitted in  a  sealed  envelope  marked  "Ap- 
r  11  -all in  for  a  lease  pursi'cnt  to  43  CPR 
subpart  3211".  The  envelope  will  remain 


sealed  until  the  end  of  the  30-day  simul- 
taneous filing  period,  at  which  time  the 
application  will  be  time -stamped  simul- 
taneously and  serialized  A  public  draw- 
lng  of  all  applications  received  during 
the  simultaneous  30-day  period  will  be 
held  to  determine  respective  priorities 
and  order  of  processing 

(f)  Applications  filed  during  a  simul- 
taneous filing  period  are  subject  to  the 
classification  criteria  established  In 
I  3200  0-5 (k)  of  this  chapter,  and  will  be 
considered  as  all  filed  the  same  day 

(g)  The  requirements  of  I  3210  2-1  <d) 
of  this  chapter  requiring  s  proposed  plan 
of  operation  need  not  be  satisfied  for  a 
complete  application  during  the  30-day 
simultaneous  filing  period  or  during  any 
future  designated  simultaneous  filing  pe- 
riod Such  plan  must  be  filed  by  the  suc- 
cessful drawee  prior  to  the  Issuance  of 
the  lease,  upon  notice  from  the  author- 
ized officer. 

(h)  Each  application  must  be  accom- 
panied by  the  service  charge  of  $50  The 
first  year's  advance  rental  need  not  be 
submitted  with  the  application.  A  lease 
may  be  issued  to  the  first  drawee  quali- 
fied to  receive  a  leaae  upon  payment  of 
the  first  year's  rental.  Rental  must  be 
received  In  the  proper  BLM  office  within 
fifteen  days  from  the  date  of  receipt  of 
notice  that  such  rental  Is  due  The  drawee 
failing  to  submit  the  rental  payment 
within  the  time  allowed  will  be  auto- 
matically disqualified  to  receive  the  lease, 
and  consideration  will  be  given  to  the 
application  of  the  drawee  having  the  next 
highest  priority  in  the  drawing 


|  32 11-3      I*fuco«e  of  leases  for  unlu  on 
posted  list. 

(a)  If  more  than  one  application  Is 
received  during  the  simultaneous  filing 
period  for  the  same  unit  on  the  list 
posted  pursuant  to  133111(a).  all  ap- 
plications on  that  unit  filed  during  that 
period  will  be  considered  simultaneously 
filed.  Priority  of  filing  for  such  units  will 
be  determined  by  a  public  drawing 
Three  applications  will  be  drawn  for 
each  unit,  and  the  order  is  which  they 
are  drawn  will  fix  the  order  in  which  the 
successful  drawee  will  be  determined 
Where  less  than  three  applications  have 
been  filed,  all  applications  will  be  drawn 
to  determine  priority. 

If  the  lands  are  determined  not  to  be 
within  any  KGRA.  a  lease  may  be  Issued 
to  the  successful  drawee  upon  his  com- 
pliance with  all  applicable  regulations. 
including  those  in  Subpart  3210  of  this 
chapter. 

(b>  If  only  one  application  Is  filed 
during  the  simultaneous  filing  period  on 
a  unit  on  the  list  posted  pursuant  to 
13211  Hi),  a  lease  on  that  unit,  if  the 
land  is  not  Included  within  any  KORA. 
may  be  Issued  to  the  applicant,  upon 
his  compliance  with  all  applicable  reg- 
ulations, including  those  In  Subpart  3210 
of  this  chapter 

<c>  If  no  application  Is  filed  on  a  unit 
on  the  list  posted  pursuant  to  I  3211  1 
'a)  within  the  prescribed  simultaneous 
filing  perlcd.  the  land  In  that  unit,  if  not 
within  a  KORA.  will  become  available  for 
leasing  In  accordance  with  Subpart  3210 
of  this  chapter. 
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PART   1220 — COMPETITIVE    LEASES 
Su'jpcrt  IZTO— Cvmpatltlv*  L***m.  0*«»r»l 

Sec 

3220 1  Oener»l 

3220  2  NominsUoru 

3320  3  Publtctt'.on  or  nolle*  of  lease  Ml* 

3230  4  Contents  of  notlc*  of  !«•*«  »»|* 

3220  3  Bidding  r»<julr»tnenu 

3220  e  Awnrd  of  iSSM 

Subpart  3220— Competitive  lastes; 
General 

f  3220.1     General. 

(a)  Lands  within  a  KORA.  except  M 
provided  under  I  32011  of  th>»  chapter. 
ulll  be  available  for  leasing  on  the  effec- 
tive date  of  these  regulations 

ib  The  authorized  officer  will  accept 
nominations  to  lease,  or  may  on  his  own 
motion  from  time  to  time  call  for  nomi- 
nations to  lease  Nominations  may  be 
withdrawn  at  any  time 

§  3220.2      Nomination*. 

(a'  Nominations  wUJ  be  submitted  on 
a  card  approved  b>  the  Director 

<t>  A  nomination  must  be  filed  In  the 
proper  ELM  office  In  duplicate  for  public 
lands  and  triplicate  where  acquired 
lands  are  Involved  and  must  Include  the 
following: 

(1)  The  no min* tor's  nam*  and 
address; 

(2)  A  statement  of  citizenship  tad 
qualification*  for  lease; 

(3)  A  description  of  the  land*;  and 

(4)  A  statement  of  the  Interests  direct 
or  Indirect  held  In  other  Pederal  geo- 
thermal la-see  In  the  earns  State 


|  3220.3     Publication  of  ooUee  of  1 
•ale. 

Where  the  Secretary  determine*  to 
offer  lands  for  competitive  leasing  he  will 
publish  a  notice  of  lease  sale  In  a  news- 
paper of  general  circulation  In  the  area 
in  which  the  lands  to  be  leased  are  lo- 
cated once  a  week  for  4  consecutive 
weeks,  or  for  such  other  period  as  he  may 
direct. 

|  3220.4    CooienU  of  notice  of  Uase  aaie. 

The  notice  will  specif?  the  time  fend 
place  of  sale,  the  manner  in  which  bide 
may  be  submitted,  the  description  of  the 
lands,  and  the  terms  and  conditions  of 
the  aaie,  Including  royalty  end  rental 
rates. 

The  notice  will  indicate  the  proper 
BI.M  office  where  the  terms  and  condi- 
tions under  which  the  lease  will  be  Issued 
are  available.  The  notice  will  also  Indi- 
cate that  the  proposed  plan  of  operation, 
as  required  by  1 33103-1  (d)  est  thU 
chapter,  must  be  filed  before  a  lease  aafi 
be  issued. 

|  3220.5     Bidding  raqnireanetm. 

(a)  A  separate  Identified  sealed  bid 
must  be  submitted  for  each  laaee  unit. 
Bach  bidder  must  submit  with  bis  bid  a 
certified  or  cashier's  check,  bank  draft, 
money  order  or  cash  in  the  amount  of 
one-half  of  the  amount  bid  together  wHh 
proof  at  qualifications  as  required  by 
oboes  rtgulaclona 

(b>  All  bidders  are  warned  agalnet 
violation  of  the  provisions  of  Title  II 
VAC  section  1160  prohibiting  unlawful 
commnetlon  or  Intimidation  of  blddora 


|  3220.*     A»ard  of  lease. 

(a)  All  sealed  bids  shall  be  opened  at 
the  place,  date,  and  hour  specified  In  the 
notice.  No  bids  will  be  accepted  or  re- 
jected at  that  time. 

(b)  Leasee  will  be  awarded  to  the  high- 
est  responsible  qualified  bidder,  except 
ae  required  under  Part  3230  of  this 
chapter. 

(c)  The  right  to  reject  any  and  all 
bids  is  reserved  If  the  authorized  officer 
falls  to  accept  the  highest  bid  for  a 
lease  within  30  days  after  the  date  on 
which  the  bids  are  opened  (or  such 
longer  period  as  may  be  needed  to  com- 
ply with  |  3230  1-4  of  this  chapter),  all 
bids  for  that  lease  will  be  considered 
rejected.  DepoeJU  on  rejected  bids  will  be 
returned 

(d>  If  the  lease  Is  awarded,  three  copies 
of  the  lease  will  be  sent  to  the  successful 
bidder  who  shall  be  required  to  esecute 
them  within  30  days  from  receipt 
thereof,  to  pay  the  first  year's  rental,  the 
balance  of  the  bonus  bid.  file  the  required 
bond  or  bonds  and  submit  the  proposed 
plan  of  operation  as  required  by  I  3310  - 
2-1  (d)  of  this  chapter  When  the  three 
copies  of  the  lease  are  executed  by  the 
successful  bidder  and  returned  to  the  au- 
thorised officer,  the  lease  will  be  executed 
by  the  authorized  officer  and  a  copy  will 
be  mailed  to  the  leasee 

(•»  If  the  successful  bidder  falls  to 
execute  the  leaae  or  otherwise  comply 
with  the  applicable  regulations,  his  de- 
posit will  be  forfeited  and  disposed  of  as 
provided  In  section  20  of  the  Act.  In  this 
event  the  lands  will  be  reoffered  when 
It  Is  determined.  In  the  opinion  of  the 
Secretary,  that  sufficient  Interest  exists 
to  Justify  a  competitive  lease  sale. 


PART  3230 — RIGHTS  TO  CONVERSION 
TO  QEOTrlERMAl  LEASES  OR  APPLI- 
CATION FOR  OEOTWERMAL  LEASES 

|ut*«B  1ZIO— SRgtfts  Is  C*m*r»ian  t*  ■■■Om* 
mm    Utt*    or    Apottcsttan    tar    Imeniwe 
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Bvtdaoo*  required  to  qualify  for 
grant  o<  ngtts  to  oooTwuon  to 
gaotnsrmai  leanae,  or  to  applica- 
tions for  gvot&trmsi  liwM 

aOtaod  of  leasing  to  owners  of 
eo&venson  rights  to  gaotharmel 
Iiim,  or  to  applications  for  geo- 
t&srm*!  In —i 

Act****  limitation. 

QusJlnostkon*. 
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ruing  or  •ppUoatton. 

■te  toman  t*  required. 

OooTsnJoti  to  gaotnermel  Ties  as  ee 
to   appuoationa   for   gaothermeJ 


Subpart  3230 — Rights  to  Conversion  to 
Gaotherrnel  Lessee  or  Application  tor 
Geothermel  Leeaes 

13230.1     General. 

|  3230.1-1      Rights  to  conversion  to  geo- 
thermal  least*, 

Where  lands  were  on  September  7, 
1*65.  subject  to  valid  leases  or  permits 
Issued  under  the  Winers!  Leasing  Act  of 
1*20,  as  amended  and  supplemented  (30 
CSC.  111-267).  or  the  Mineral  Leasing 
Act  for  Acquired  Lands,  as  amended  (30 
CSC  261-466).  or  subject  to  exist- 
ing mining  claims  located  on  or  prior  to 
September  7.  1*66,  the  leasees,  permit- 
tees, or  claimants,  or  their  successors  in 
Interest.  If  qualified  to  hold  geothermel 
leasee,  shall  have  the  right,  subject  to 
certain  limitations  as  hereinafter  pro- 
vided, to  convert  such  leasee,  permits  or 
claims  to  geothermel  leases  covering  the 
same  lands  Upon  Issuance  of  a  geo- 
thermel lease  based  upon  the  exercise  of 
conversion  rights  hereunder,  such  out- 
standing leases,  permits,  or  mining 
claims  shall  be  deemed  to  be  terminated 
or  relinquished.  reepectively. 

|  3230.1-2     Rlg.hu  to  convention  to  ap- 
plications tot  geoihcTCaal  it 


Where  lands  were  subject  to  applica- 
tion for  leases  or  permits  under  the 
mineral  leasing  laws  referred  to  In 
6  3230.1-1  on  September  7.  1065.  the  ap- 
plicants may.  subject  to  certain  limita- 
tions as  hereinafter  provided,  convert 
their  applications  to  applications  for 
geotherma:  leasee  having  priorities  dat- 
ing from  the  time  of  filing  such  appli- 
cations under  said  mineraJ  leasing  laws. 
Upon  Issuance  of  a  geotherma!  lease 
based  upon  the  exercise  of  conversion 
rights  hereunder,  such  pending  applica- 
tions for  leases  or  permits  ohsJl  be 
deemed  to  be  withdrawn. 

|  3230.1-3     Land  in  which  minerals  ere 
--red  10  the  United  Statoa. 


Whsre  a  right  to  one  of  the  forms  of 
conversion  referred  to  In  i  3230.1-1  or 
f  3230.1-3  is  claimed  as  to  lands  the  sur- 
face of  which  has  passed  from  Pectoral 
ownership  but  In  which  the  minerals 
have  been  reserved  to  the  United  States, 
final  action  on  any  claim  to  conversion 
rights  under  section  4  of  the  Act  shall  be 
held  in  abeyance  until  such  time  as  the 
Question  of  title  to  ths  geothermal  re- 
sources in  such  lands  has  been  resolved 
pursuant  to  ths  provisions  of  section 
2Kb)  of  ths  Act.  unless  the  Secretary 
determines  that  it  is  In  the  public  Inter- 
est to  make  a  determination  of  such 
claims  at  an  earlier  time,  subject  to  the 
rights,  If  any.  of  surface)  owners. 

|  3230.1-4  Confikting  daises  of  rights 
In  conversion  to  grjotharmsl  In**—, 
ee    to    applications    fee    gvcxhermai 


Procaating  and  adjudloeUag  appU- 
nations. 


(a)  Where  there  are  con  flirting  claims 
of  rights  to  conversion  to  geothermal 
leases  based  upon  mineral  leases,  mineral 
permits,  or  mining  nutm*  embracing  the 
asms  land  the  date  of  Issuance  of  the 
permit  or  lease  or  of  recordation  of  the 
claim  shall  determine  priority. 

(b)  Where  there  art  rights  to  conver- 
sion   to    applications    for    geothermal 
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bated  oo  application!  for  mineral 
or  pennJU  in  oonflJct  with  right* 

version  to  geothermal  lease*  based 

■nlning  claims  embracing  the  same 
the  mtnirui  claim  right  to  convert 

■©thermal  lease  shall  have  priority 
applicant  for  a  i eothermal  lease 
upon    a    mining    claim    fails    to 

y  for  any  reason,  the  application 
application  for  a  geothermal  lease 

(tied  to  priority  based  od  the  date 

ng  the  application  for  a  mineral 

or  permit 

0.1-5  Evidenr*  rc-cfnlred'  to  qualify 
or  grant  of  right*  to  ronvertlon  to 
eothrrmal  Irate*,  or  to  applications 
or  gcolhermai  lease*. 

Any  person  claiming  rights  to  con- 
m  to  a  geoihermsd  lease  must  show 
•  reasonable  satisfaction  of  the  eu- 
■&*  officer  that  substantial  expend!- 

for  the  exploration,  development 
xluction  of  geothermal  steam,  but 
associated  gecuhermal  reeourcee, 
made  by  the  applicant  who  Is  seek- 
te  conversion  on  the  lands  for  which 
ie  is  sought  or  on  adjoining  adje- 
>r  nearby  lands,  including  both  Ped- 
and  non-Federal  lands  The  eub- 
lal   expend- tures   must   have   been 

prior  to  December  24,  1970,  and 
r  by  the  appUcant  seeking  conveT- 
jt  by  his  predecessors  In  Interest 

For  purposea  of  these  regulations, 
pplicaQon  for  a  lease  or  a  permit 
pursuant  to  applicable  mineral  leae- 
^ts  pending  on  September  7,  IMA. 
i  suDsequenUy  r-pened  Into  a  lease 
rxnit.  and  which  remains  outitand- 
■r  has  either  terminated,  expired  or 
canceled  or  relinquished,  retains  the 

to  conversion  to  an  application  for 

3thermaJ  lease.  Applications  for  a 

or  permit.  filed  pursuant  to  appli- 

mlnerai  leasing  acts,  pending  on 
•rr.be:  7.  1965.  which  were  subae- 
•Jy  withdrawn,  retain  the  right  to 
•rslan  to  an  application  for  a 
lermal  lease  Leases  or  permits  la- 
pursuant  to  the  applicable  mineral 
ig  acts  and  outstanding  on  Septem- 
,  1963  which  were  lubaequently  tes- 
ted, expired,  or  were  canceled  or 
qulshed.  retain  the  right  to  convar- 
to  a  gee  thermal  lease. 

101— 6  Method  of  leailng  to  owner* 
of  convection  righu  to  geothermal 
Jeaaea,  or  to  applications  for  geotbar. 
maJ  l« 


)  Land*  included  wUMn  sng 
■A — (i)  Compeftftoe  lease.  Whare 
i  have  been  Included  within  any 
.A  prior  to  the  issuance  of  a  lease, 
•wrier  of  a  conversion  right  to  a  geo- 
nal  lease  for  such  lands  shall  be  en- 
I  to  the  Issuance  of  a  competitive 

only  to  accordance  with  the  provi- 
•  of  rubparagraph  (3)  of  this  para- 
b  If  the  lands  subject  to  a  cocver- 
right  to  a  geothermaJ  lease  are  Is 

within  a  KORA  and  to  part  outaide 
>RA.  the  holder  of  that  conversion 
■  shall  have  the  right  to  divide  hi* 
ersion  right  into  two  separate  eon- 
on  rights  ao  that  he  may  receive  a 
aermtl  lease  to  the  lands  within  the 
tA  only  subject  to  subparagraph  (3) 
is  paragraph  and  a  geothermal  lease 
ie  lands  not  within  a  KORA  subject 
tragrapb.  (b)  of  this  section. 


(3)  Prefer  race  right.  (I)  Lands  which 
have  been  Included  within  any  KORA 
shall  be  leased  only  by  competitive  bid- 
ding In  the  manner  prescribed  In  Bub- 
part  3330  of  this  chapter,  except  that,  tn 
addition,  the  name  and  address  of  the 
applicant  for  any  conversion  right  to  a 
geothermal  lease  will  be  art  forth  In  the 
lease  sale  notice. 

(II)  The  person  owning  the  right  to 
conversion  to  a  geothermaJ  lease  shall  be 
Informed  by  written  notice  of  the  highest 
bona  fide  bid  submitted  for  the  lease  at 
the  sale  If  within  thirty  (30)  days  after 
he  has  received  that  written  notice,  the 
person  owning  the  right  to  conversion  to 
a  geothermal  lease  thai!  Inform  the  au- 
thorized officer  that  he  wishes  such  a 
lease,  pay  an  amount  equal  to  the  highest 
bona  fide  bid  submitted,  pay  the  rental 
for  the  first  year,  file  the  required  bond 
or  bonds,  and  submit  the  data  required 
by  |  3310  3-l(d)  and  (e)  of  this  ehaptei, 
a  lease  will  be  Issued  to  him. 

(III)  Failure  of  the  owner  of  the  rt*ht 
to  conversion  to  a  geothermal  lease  to 
Inform  the  authorised  officer  timely  win 
constitute  a  forfeiture  of  his  conversion 
rights  without  further  notice  to  him.  In 
this  event,  the  lease  wlE  be  offered  to  the 
highest  bona  fide  bidder,  if  otherwise 
qualified 

(iv)  Where  no  bids  are  received,  the 
person  owning  the  right  to  conversion  to 
a  geothermal  lease  will  not  be  awarded 
the  lease.  Failure  of  the  owner  of  the 
right  to  conversion  to  submit  a  bona  fide 
bid  or  to  meet  the  high  bid  for  the  tract 
offered  at  the  sale  will  constitute  a  for- 
feiture of  his  conversion  right  without 
further  notice 

(b)  Lands  net  Included  within  say 
KORA — JVcmcompeMtlt*  lease  Where 
lands  have  not  been  Included  within  any 
KGRA  prior  to  the  Issuance  of  a  lease, 
the  owner  of  a  conversion  right  to  a 
geothermal  lease  for  such  lands,  if  other- 
wise Qualified,  shall  be  entitled  to  the 
Issuance  of  a  noncompetitive  lease  for 
such  lands. 

(c)  Lands  Included  withtn  a  KORA— 
(1)  Application  for  a  lease.  Where  lands 
have  been  Included  within  a  KORA  prior 
to  the  lsusanee  of  a  lease,  the  owner  of  a 
conversion  right  to  an  application  for  a 
geothermal  lease  to  those  lands  shall  be 
entitled  to  receive  a  eompetl&lve  geother- 
mal lease  only  In  accordance  with  the 
provisions  of  Subpart  3330  of  this  chap- 
ter If  the  lands  subject  to  a  conversion 
right  tc  a  geothermal  application  are  In 
part  within  a  KORA  and  in  part  outside 
a  KORA,  the  holder  of  that  conversion 
right  may  amend  his  application  to  cover 
only  the  land  outside  the  KORA. 

(3)  Preference  right.  The  owner  of  a 
conversion  right  to  an  application  for  a 
geothermaJ  lease  where  the  lands  have 
been  Included  within  a  KORA  shall  re- 
ceive no  preference  right  to  meet  the 
highest  bona  fide  bid. 

(d)  Lands  not  included  within  any 
KQRA—{\)  Application  /or  a  lease. 
Where  lands  have  not  been  tocJuded 
within  s  KORA,  the  owner  of  a  eonvar- 
slon  right  to  an  application  for  a  geo- 
thermaJ lease.  11  otherwise  qualified,  shall 
be  entitled  to  convert  his  right  into  an 
application  for  a  non -competitive  lease. 

(3)  Preference  right.  The  owner  of  a 
conversion  right  to  an  application  for  a 


geothermal  lease  where  the  lands  have 
not  been  Included  within  a  KORA.  tf 
otherwise  qualified,  shall  be  entitled  to 
the  Issuance  of  a  non -competitive  geo- 
thermal lease  for  such  lands  In  accord- 
ance with  Subpart  3310  of  this  chapter 

|  KM. 1-7     Acreage  limitation. 

Mo  person  shall  be  permitted  to  ob- 
tain, through  conversion  of  mineral 
leases  or  prospecting  permiU.  or  applica- 
tions therefor,  or  mining  claims,  leases 
for  more  than  10.340  acres  or  a  lease  to 
any  land  not  Included  In  the  lease,  per- 
mit, application  or  claim  converted,  ex- 
cept that  any  such  geothermal  lease 
Issued  msy  Include  some  lands  not  em- 
braced In  the  lease,  permit,  application 
or  claim  on  which  the  conversion  right 
is  based,  where  a  metes  and  bounds  de- 
scription was  used  to  describe  lands  In 
Issued  leases  or  permits  or  to  filed  ap- 
plications or  mining  claim  locations  In 
such  event  the  metes  and  bounds  de- 
scription will  be  conformed  by  the  au- 
thorized office  to  a  legal  subdivision,  to 
the  extent  possible. 

|  3230.2     Qualification*. 

Persons  who  believe  they  are  qualified 
under  the  Act  to  convert  mineral  leases 
or  permits  or  existing  mining  claims  to 
geothermal  leasee  and  persons  who  be- 
lieve they  are  entitled  to  convert  appli- 
cations for  mineral  leases  and  permits 
to  applications  for  geothermal  leases 
shall  comply  with  the  procedures  set 
forth  below. 

|  3230  J     Amplications. 

13230.3-1      Filing  of  application. 

(a)  A  person  setting  to  convert  a 
lease,  permit  or  application  therefor,  or 
a  mining  claim  to  a  seothermal  lease  or 
application  must  have  filed  a  written 
application  on  or  before  June  22.  1971. 
If  such  ar.  application  has  been  filed  and 
does  not  contain  the  information  speci- 
fied in  i  3330.3-2.  such  information  must 
be  supplied  by  the  applicant  within  60 
days  of  the  effective  date  of  these  regula- 
tion*. 

(b)  Failure  to  have  filed  a  conversion 
right  application  on  or  before  June  23, 
1971,  will  result  in  the  lose  of  any  such 
rights  so  rial  mad. 

|  3230.3-2      Statements  required. 

(a)  An  application  based  an  a  ralid 
lease  or  permit  referred  to  In  section 
3230.1-1  hereof  shall  include  the  date  of 
Issuance,  the  State  to  which  the  lands 
are  located,  and  the  serial  number  of  the 
lease  or  permit.  An  application  based  on 
a  mining  claim  referred  to  In  I  3230  1-1 
shall  include  the  nams,  location,  legal 
description  or  reference  sufficient  to 
identify  the  lands  on  the  ground,  date  of 
location  and  date  and  place  of  recorda- 
tion of  the  raining;  claim  (Including 
volume  and  pars),  which  the  applicant 
seeks  to  convert  to  a  geothermaJ  lease. 
An  application  based  on  an  application 
for  a  mineral  lease  or  permit  referred  to 
in  I  3230.1-1  shall  include  the  date  the 
application  for  the  lease  or  permit  was 
filed  with  the  Bureau  of  Land  Manage- 
ment and  the  locstlon  of  the  proper 
31M  office  where  the  application  was 
filed,  and  should  indicate  the  serial  num- 
ber assigned  to  the  application. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 

Proposed  Geothermal  Leasing  in  the  O.io  Caliente  Area 


2.    Stages  of  implementation 

Pre-Lease  Exploration   (Casual   Use) 


3.    DISCRETE  OPERATIONS 


4.  COMPONENTS,  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 

5.  ANTICIPATED 
IMPACTS 

6.  REMARKS 

A.  AIR 

Air  Movement  Patterns 

0 

0 

0 

0 

Temperature 
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Particulate  Matter 

0 

0 

0 

0 

Noxious  Gases 

0 

0 

0 

0 

Radioloqical  Contaminants 

0 

0 

0 

0 
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Geoloqic  Resources 
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X 
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C.  WATER 

Surface  Water  Yield 
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0 

Ground  Water  Yield 
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0 

0 

0 

Surface  Water  Quality 
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0 

0 

0 

Ground  Water  Quality 
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0 

Hydroloqic  Cycle 

0 
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0 

Water  Uses 
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Sediment  Yield 
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Pre-Lease  Exploration   (Casual   Use) 


DISCRETE  OPERATIONS 


COMPONENTS.  SUBCOMPONENTS. 
AND  ELEMENTS  IMPACTED 

ANTICIPATED 
IMPACTS 

REMARKS 

B.  PLANTS  (Terrestrial) 

Pinvon-Juniper  Comm. 

0 

0 
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0 

Shortqrass  Comm. 

0 

0 
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Saqebrush-Grassland  Comm. 
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0 

0 

0 
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u 
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0 

0 

0 

0 
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z 

Fish 

0 

X 

X 
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D.  ANIMALS  (Terrestrial) 

Mammals 

0 

-L 

-L 

0 

Birds 

0 

-L 

-L 

0 

Reptiles 

0 

X 

X 

0 

Invertibrates 

0 

X 

X 

0 

Sa 

A.  ECOLOGICAL  PROCESSES 

Aquatic  Succession 

0 

X 

X 

0 

EI 

Terrestrial   Succession 

0 

X 

X 

0 

z2 

Aquatic  Food  Relationships 

0 

X 

X 

0 

Terrestrial    Food  Relation. 

0 

X 

X 

0 

E-> 

Aquatic  Comm.   Relation. 

0 

X 

X 

0 

Terrestrial   Comm.  Relat. 

0 

X 

X 

0 

A.  LANDSCAPE  CHARACTER 

Landscape  Character 

0 

0 

0 

0 

Intrusions 

0 

0 

0 

0 

3 

Recreation  Resources 

0 

0 

0 

0 

J 
< 

Wilderness  Resources 

0 

0 

0 

0 

> 

z 

< 

z 

D 
X 

B.  SOCIOCULTURAL  INTERESTS 

Economics 

0 

0 

0 

0 

> 

Social  Attitudes 

0 

0 

0 

0 

Infrastructure 

0 

0 

0 

0 

Cultural   Resources 

0 

0 

0 

0 

INSTRUC 
1.    Action  —  Enter  action  being  taken,   analytic  step  for  which 
worksheet    is    being   used,    environmental    viewpoint    of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action,  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied 

b  State  viewpoint  that  best  describes  environmental  im- 
pact For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  time  periods,  season  of  year, 
etc.). 

2  Stages  of  Implementation  -  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey, 
construction,   use.    and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements  Impacted  -  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest. 

*JS     OOvUnwfNl    PBlNI'NG    QfMCE     i»>4    —    7*1466 


TIONS 
5.  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L),  medium  (M).  high  (H), 
no  impact  (O),  or  unknown  or  negligable  (X)  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact,  houever,  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a  The  measures  of  impact  (e.g.  lou .  medium,  and  high) 
are  relative  and  their  meaning  may  vary  slightly  from 
action  to  action.  The  term  "/ot^  "should  not  be  ap- 
plied to  impacts  of  a  negligible  nature  For  example, 
we  know  that  a  pickup  truck  driving  down  a  proposed 
fence  line  laying  wire  has  some  impact  on  air  quality. 
However,  the  significance  of  this  impact  is  not 
normally  great  enough  to  warrant  even  a  "lou  "  rating 
In  cases  like  this,  the  impact  will  usually  be  marked 
"0"  or  the  element  left  off  the   worksheet 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in -depth  analysis  with- 
in current  Bureau  capabilities  or  expertise  The  nature 
of  the  action  as  well  as  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 
6.     Remarks  —  Enter  clarifying  information 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 

Proposed  Geothermal  Leasing  in  the  O.io  Caliente  Area 


2     Stages  of  implementation 

Pre-Lease  Exploration   (Exploration  Operations) 
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4.  COMPONENTS.  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 
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■    ANTICIPATED 
IMPACTS 

6   REMARKS 

A.  AIR 

Air  Movement  Patterns 
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DISCRETE  OPERATIONS 
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COMPONENTS.  SUBCOMPONENTS, 
AND   ELEMENTS  IMPACTED 
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B.     PLANTS  (Terrestrial) 
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INSTR 

1.  Action  —  Enter  action  being  taken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action,  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied. 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  ttme  periods,  season  of  year, 
etc.). 

2.  Stages  of  Implementation  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey. 
construction,   use.  and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,   grading,  and  surfacing). 

A.  Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives  Relevant  elements  not  contained  in  the 
digest    should    also   be   entered.       See    BLM    Manual   1791, 

AntwnHn    7      F.nvirnnm^nt  a  I    Dia*«! 


UCTIONS 

5.  Antic ipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L),  medium  (M),  high  (H), 
no  impact  (O),  or  unknown  or  negligable  (X)  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indiesting  a 
beneficial  or  adverse  type  of  impact  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  no:  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact,  houeter.  to 
some  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square 

a.     The    measures    of    impact    ( e.g.    lou .    medium,   and  high) 
■  re    relative    and   their    meaning   may    vary    slightly    from 
action    to    action.      The    term    "lou  "should    not    be    ap- 
plied  to  impacts   of  a   negligible   nature       For  example, 
we    know   that    a   pickup   truck   driving   down    a   proposed 
fence    line    laying  wire  has   some   impact    on   air  quality 
However,      the     significance     of     this     impact     is     not 
normally    great  enough  to  warrant   even   a   "lou  "  rating 
In   cases    like    this,    the    impact    will    usually    be   marked 
"0"  or  the  element  left  off  the    worksheet 
b      It   is  recognized  that   some  environmental   elements  may 
defy    accurate    measurement    or    in -depth    analysis   with- 
in current   Bureau  capabilities  or  expertise     The  nature 
of    the    action    as    well    as    type    and    degree    of   impact 
should  guide   in  the   decision   to   seek   outside  expertise 
or  assistance. 
S,     Remarks  —  Enter  clarify  ine  information 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 

Proposed  Geothermal  Leasing  in  the  O.io  Caliente  Area 


2.    Stages  of  implementation 

Post-Lease  Exploration 


3.    DISCRETE  OPERATIONS 


4.  COMPONENTS.  SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 
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DISCRETE  OPERATIONS 
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INSTR 
1.    Action  —  Enter  action  being  taken,   analytic  step  for  which 
worksheet    is    being    used,    environmental    viewpoint    of   im- 
pact,  and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action,  however,  it  may  be  used  to  analyze 
"Residua!  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment.  Generally,  narrow  viewpoints 
better  illustrate  apecific  impacts  than  will  broad 
viewpoints 

c  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  ttme  periods,  season  of  year, 
etc.). 

2  Stages  of  Implementation  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey. 
construction,   use,  and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,   and  surfacing). 

4.  Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest 


UCTIONS 

5.  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L).  medium  (M).  high  (H). 
no  impact  (O).  or  unknown  or  neghpable  (X  )  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign.  For  example,  construction  of  a  wind  mill 
on  open  range  has  a  definite  visual  impact,  houcicr,  to 
aome  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement.  By  not  entering  a  plus  (+)  or  minus  {-) 
•  ign  the  worksheet  is  kept  factual  and  unbiased  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.     The    measures    of    impact    (e.g.     lou.    medium,   and  high) 
•re    relative    and   their    meaning   may    vary    slightly   from 
action   to   action.      The   term    "lou  "should   not   be    ap- 
plied  to  impacts   of   a   negligible   nature       For  example, 
we    know   that    a    pickup   truck   driving   down    a   proposed 
fence    line    laying  wire  has   some   impact   on   air  quality 
However.      the     significance     of     this      impact      is     not 
normally    great   enough   to  warrant   even  a  "lou  "  rating 
In   cases    like    this,    the   impact    will    usually    be  marked 
"O"  or  the  element  left  off  the  worksheet, 
b      It   is  recognized  that   some  environmental   elements  may 
defy    accurate    measurement    or    in-depth    analysis   with- 
in current   Bureau  capabilities  or  expertise     The  nature 
of    the    action    as    well    as    type    and    degree    of   impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 
6      Remarks  -  Enter  clarifying  information. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 

1.    Action 

Proposed  Geothermal  Leasing  in  the  O.io  Caliente  Area 

2     Stages  of  implementation 

Development 


3.    DISCRETE  OPERATIONS 
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4.  COMPONENTS.  SUBCOMPONENTS. 

AND  ELEMENTS  IMPACTED 

5.  ANTICIPATED 
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A.     ECOLOGICAL  PROCESSES 

Aquatic  Succession 


Terrestrial   Succession 


JL 


=M_ 


ii_ 


Aquatic  Food  Relationships 


Terrestrial   Food  Relation. 


-M 


-M 


ii_ 


Aquatic  Comm.   Relation. 
Terrestrial  Comm.   Relat. 


-M 


-M 


A.  LANDSCAPE  CHARACTER 

Landscape  Character 


-H 


-H 


Intrusions 


-L 


-H 


Recreation  Resources 


-M 


-H_ 


^L 


Wilderness  Resources 


B.  SOCIOCULTURAL  INTERESTS 

Economics 


+M 


+M 


+M 


fM 


*M 


m 


Social  Attitudes 


Infrastructure 


-M 


-M 


■M 


Cultural    Resources 


H    |-H    rH     rH     rH 


INST 
1.    Action  —  Enter  action  being  taken,  analytic  step  for  which 
worksheet    is    being   used,    environmental    viewpoint    of  im- 
pact, and  any  assumptions  relating  to  impact 

a  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action;  however,  it  may  be  used  to  analyze 
"Residual  Impacts"  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied 

b.  State  viewpoint  that  best  describes  environmental  im- 
pact. For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment  Generally,  narrow  viewpoints 
better  Illustrate  specific  Impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analyaia  (e.g.  estimated  time  periods,  season  o/  year, 
etc.). 

2  Stages  o/  Implementation  -  Identity  different  phases  of 
proposed  project  (e.g.  a  road  protect  consists  of  survey, 
construction,  use.  and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  Implementation  (e.g.  the 
construction  stage  o\  the  road  project  has  the  discrete 
operations  of-  clearing,  grading,  and  surfacing). 

4.  Elements  Impacted  —  Enter  under  appropriate  heading  all 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest 


RUCTIONS 

5.  Anticipated  Impact  —  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  square  indi- 
cating degree  of  impact  as  low  (L).  medium  (M).  high  (H). 
no  impact  (O).  or  unknown  or  negligable  (X)  Preceed 
each  entry  by  a  plus  (+)  or  minus  (- )  sign  indicating  a 
beneficial  or  adverse  type  of  impact  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign  For  example,  construction  of  s  wind  mill 
on  open  range  has  a  definite  visual  impact,  houeirr.  to 
aome  people  the  effect  is  detrimental  while  to  others  it  is 
an  improvement  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square 

a.    The    measures    of    impact    (e.g.     lou .    medium    and  high) 
are    relative   and  their   meaning  may    vary    slightly    from 
action    to   action       The   term    "lou  "should   not    be    ap- 
plied  to  impacts  of  a  negligible  nature       For  example. 
we   know  that    a   pickup  truck  driving  down   a  proposed 
fence    line   laying  wire  has  some  impact   on   air  quality 
However,      the     significance     of     this     impact      is     not 
normally    great  enough  to  warrant  even  a  "lou  "  rating 
In   cases   like   this,   the   impact   will   usually    be  marked 
"O"  or  the  element  left  off  the   worksheet. 

b-  It  is  recognized  that  some  environmental  elements  may- 
defy  accurate  measurement  or  in-depth  analysis  with- 
in current  Bureau  capabilities  or  expertise  The  nature 
of  the  action  as  well  as  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 

Remarks  —  Enter  clarifying  information 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

ENVIRONMENTAL  ANALYSIS  WORKSHEET 


1.    Action 

Proposed  Geotherm&l  Leasing  in  the  O.io  Caliente  Area 


2     Stages  of  implementation 

Production 


3      DISCRETE  OPERATIONS 


4      COMPONENTS,    SUBCOMPONENTS, 
AND  ELEMENTS  IMPACTED 


6      REMARKS 
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INSTR 

1.  Action  —  Enter  action  being  taken,  analytic  step  for  which 
worksheet  is  being  used,  environmental  viewpoint  of  im- 
pact, and  any  assumptions  relating  to  impact. 

a.  Worksheet  is  normally  used  to  analyze  "Anticipated 
Impacts"  of  action,  however,  it  may  be  used  to  analyze 
"Residual  Impacts."  Worksheets  may  also  be  used  to 
compare  impacts  before  and  after  mitigating  measures 
are  applied 

b  State  viewpoint  that  best  describes  environmental  im- 
pact For  example,  a  fence  viewed  down  the  fence 
line  has  greater  impact  than  the  same  fence  viewed 
over  an  entire  allotment-  Generally,  narrow  viewpoints 
better  illustrate  specific  impacts  than  will  broad 
viewpoints. 

c.  Assumptions  may  be  made  to  establish  a  base  for 
analysis  (e.g.  estimated  time  periods,  season  of  year, 
etc.). 

2.  Stages  of  Implementation  —  Identify  different  phases  of 
proposed  project  (e.g.  a  road  project  consists  of  survey, 
construction,   use.  and  maintenance  stages). 

3.  Discrete  Operations  —  Identify  separate  actions  com- 
prising a  particular  stage  of  implementation  (e.g.  the 
construction  stage  of  the  road  project  has  the  discrete 
operations  of  clearing,  grading,  and  surfacing). 

A.  Elements  Impacted  —  Enter  under  appropriate  heading  sll 
environmental  elements  susceptible  to  impact  from  action 
and  alternatives.  Relevant  elements  not  contained  in  the 
digest  should  also  be  entered.  See  BLM  Manual  1791, 
Appendix  2,  Environmental  Digest. 


UCTIONS 

5.  Anticipated  Impact  -  Evaluate  anticipated  impact  on  each 
element  and  place  an  entry  in  the  appropriate  squ;ue  indi- 
cating degree  of  impact  as  low  (L),  medium  CM),  high  (H,. 
no  impact  (O).  or  unknown  or  neghgable  (X )  Preceed 
each  entry  by  a  plus  (+)  or  minus  (-)  sign  indicating  a 
beneficial  or  adverse  type  of  impact  If  type  of  impact 
reflects  a  matter  of  opinion  or  is  not  known,  do  not  pre- 
ceed with  a  sign  For  example,  construction  of  a  wind  mil' 
on  open  range  has  a  definite  visual  impact,  houever,  t. 
some  people  the  effect  is  detrimental  while  to  other**  it  is 
•n  improvement  By  not  entering  a  plus  (+)  or  minus  (-) 
sign  the  worksheet  is  kept  factual  and  unbiased  If  both 
degree  and  type  of  impact  are  unknown,  place  an  (x)  in  the 
appropriate  square. 

a.  The    measures    of    impact    (e.g.     Iou.    medium,    and  high) 
•re    relative   and   their   meaning  may    vary    slightly   frorr. 
action    to   action       The   term    "iou  "should   not   be    ap- 
plied to  impacts  of  a  negligible  nature       For  example 
we   know  that   a   pickup  truck  driving  down   a  propose  ' 
fence    line   laying  wire  has  some  impact  on  air  quality 
However,      the     significance     of     this     imp-,  t 
normally    great  enough  to  warrant   even   a   "Iou  "  t. 
In   cases   like    this,    the   impact   will   usually   be  marked 
"0"  or  the  element  left  off  the  worksheet. 

b.  It  is  recognized  that  some  environmental  elements  may 
defy  accurate  measurement  or  in-depth  analysis  with- 
in current  Bureau  capabilities  or  expertise.  The  nature 
of  the  action  as  well  as  type  and  degree  of  impact 
should  guide  in  the  decision  to  seek  outside  expertise 
or  assistance. 

>      Remarks  —  Enter  clarifying  information. 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

NOTICE   OF  INTENT  TO  CONDUCT  GEOTHERMAL  RESOURCE 
EXPLORATION  OPERATIONS 


Apphcant(s) 


Notice  Number 


Address  (include  zip  code) 


Operator 


Contract  or(s) 


Address  (include  zip  code) 


Address  (include  zip  code) 


be  er.-cred  or  affected)  S        description  o/  lands  by  township,  attach  map  or   maps    showing    lauds 


Type    ,f  operations  to  be  conducted  (give  brief  description) 


,loration  operations  will  be  conducted  during  the  period  (date)  from 
Attached       ~^\  $ 


to 


Surety  bond     □  Rider  to  Nationwide  bond     Z]  Rider  to  Statewide  bond      [J  Bond  to  be  furnish* 


r^irr^teti  r =,  -  sts^sTL  ;^^r.  tzs&SSm  sr.SE—  - 


ploraiinr 


there  are  such  stipulations,  what  those  stipulations  are     m  th2  V  n  ,  °r   method    of   operation    or   otherwise 


whetne: 

.    and.    if 

and    (3; 


i^tr^^r  ^  ^  b°Und  bV  thC  te™S  and  COndlt—  °f  ««»  "Otic,  to  conduct  exploration  operations  when  apj 


-c.  »d  b\ 


The  undersigned i  agrees  that  the  filing  of  this  Notice  under 
the  regulations  (43  CFR  Subpart  3209)  does  not  vest  or  confer 
any  preference  right  to  a  geothermal  resources   lease. 

The  undersigned  agrees  further  that  all  exploration  operations 
shall  be  conducted  pursuant  to  the  following  terms  and 
conditions: 


Exploration  operations  shall  be  conducted  in  compliance 
wnn  all  Federal.  State,  and  local  laws,  ordinances  or 
.-emulations  which  are  applicable  to  the  area  of  operations 
inc  .uainK.  but  not  limited  to,  those  pertaining  to  fire 
sanation,  conservation,  water  pollution,  fish,  and  game' 
All   operations  hereunder  shall   be  conducted  in  a  prudent 


Due  care  shall  he  exercised  in  protecting  the  described 
lands  from  damage  All  necr-ssarv  precautions  shall  be 
taken  to  avo.d  .my  damage  other  than  normal  wear  and 
tear  to  irprov — cnts  on  the  land  including,  but  not 
limned  to  M|P-  bridges  roads,  culverts,  cattle  guards, 
ftv.ces.  d.  :ns.  dikes,  vegetative  cover,  improvements,' 
stock  watering.  ?nd  other  facilities. 

dril!    noles    shall    be    capped    when    not    in    use    and 
appropriate   oroc?drres   shall   be    taken    to    protect  against 


hazards    in   order   to   protect   the   lives,    safety.    ?r   proper- 
of  other  persons  or  of  wildlife  and  livestock. 

4.  All  vehicles  shall  be  operated  at  a  reasonable  rate  of 
speed  and,  in  the  operation  of  vehicles,  due  -are  snail 
be  taken  to  safequard  livestock  and  wildlife  in  the  vicin- 
ity of  operations.  Existing  roads  and  trails  shall  be 
used  wherever  possible.  If  new  roads  and  trails  are  to  bf 
constructed,  the  Authorized  Officer  must  be  consult'-d 
prior  to  construction  as  to  location  and  specifications 
Reclamation  and/or  reseeding  of  new  roads  and  trsiils 
shall    be    made    as    requested    by    the    Authorized    Of  fie  fc; 

5.  Upon  expiration,  conclusion,  or  abandonment  of  operi.tiu::s 
conducted  pursuant  to  this  \otice.  all  equipment  -hah  be 
removed  from  the  land,  and  the  land  shall  be  restored  &s 
nearly  as  practicable  to  its  original  condition  by  su(  h 
measures  as  the  Authorized  Officer  may  specify  Al' 
geophysical  holes  shall  be  safely  plugged.  The  Aj- 
thorized  Officer  shall  be  furnished  a  \otice  ot  (  ,,-  - 
plrtion  of  Geothermal  Resource  Exploration  (>;>.:r„-i„  < 
(Form  3200—3)  immediately  upon  cessation  >f  all  such 
operations  and  shall  be  further  informed  of  the  com- 
pletion of  reclamation  work  as  soon  as  possible. 

6.     Location   and  depth   of  water  sands  encountered   sh«ll   be 
disclosed  to  the  Authorized  Officer. 
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Opeiatoi     shall     contact     the     Authorized    Officer    prior    to 

actual    entry    upon    the    land    in    order    to    be    appraised    of 

|-  a.'.ices     which     shall     be     followed     or     avoided     in    the 

■    of    exploration    operations    pursuant    to    the   terms 

'    [his    \otice   and    applicable   regulations.      Operator   will 

.idui  t     no    operations    on    the    land    unless    the   attached 

i      .d  lis  in  good  standing 

care   shall   be   exercised  to  avoid  scarring   or  removal 
i   i  i  ound  vegetative  cover. 

operations    shall    be    conducted    in    such    a    manner  to 

id    (a)  blockage   of  any   drainage   systems,    (b)  changing 

.  haracter,     or    causing    the    pollution    or    siltation    of 

!    i,s,     streams      lakes,     ponds,     waterholes,     seeps,    and 

..arshes,    and   V)  damaging   fish   and  wildlife   resources   or 

,  itot       Cuts  or  fills  causing  any   of  the  above-mentioned 

lems    will   be  repaired   immediately   in   accordance  with 

ifn  ations  of  the  Authorized  Officer. 

r      s!  &11     not     be     disturbed     within     300     feet     of 
n-irtied    by    ihe    Authorized    Off.    rr,    except    a*. 

,  ■    I    si  -cam   crossings 

r>  d. image  which  induces  soil  movement  and ''or 
,ii.'  pollution  shall  be  subject  to  corrective  action  as 
.,ai-t  :      .    'he  Authorized  Officer. 

,...]''     and   campsites    shall    b<     Ue;-.'    clean.       All    garbage 
i     I    reipi    debris     shall    be    eliminated    as    required   by 
\  nh    nzod  Otficer. 

>,  er<-!         'shall     protect     all     survey     monuments,     witness 

■:.•  r-      reference    monuments,    and    bearing   trees    against 

li     -rin  i      n      obliteration,    or    damage.       He    shall,     at   his 

■      ''establish    damaged,     destroyed,     or    obliterated 

:v  s     and    corners,     using    a    licensed    surveyor,    in 

•i.  c     with    Federal    survey    procedures.        A    record 

ti.t     reestabhshment    shall   be    submitted  to   the  Autho- 

;.  i-ri  Officer. 

Operator    shall    make    every    reasonable    effort    to   prevent, 

■:i-j]     or  c  impress  any   tires  started  by  the  operator,   and 


to   report,    as   soon   as   possible,    to  the   Authorize'  <<tti    ■ 
location     and    size     of    fires,     and     assistance     ni ed'  .'    • 
suppress    such    fires         Operator    shall     inform    the    ,'■ 
nzed  Officer  as   soon   as   possible   of   all   I  ires,    ri  ,■■■ 
of    location,    noted,    or    suppressed   by    independent    a.  li'.i 

15.  No  work  shall  be   done  within  one-half  mile  of  a  devi 
recreation  site  without   specific   written   authority   froi 
Authorized   Officer       Any   travel   within   one-half   mil'       i 
recreation     site    shall    be    over    existing    roads     i»r    ira: 

16.  Use     of    explosives    within     one-half    mile     of   design. mi 
waters    is    prohibited    unless    approved,    in    writing.    I.\    th- 
Authorized  Officer. 

17.  If     operations     conducted     under     the     provisions     of 
Notice      causes      anv      damage     to     the     surface      ol 
national   resource    lands,    such   as.    but    not    limited   to.    s-.. 
erosion,    pollution   of   water,    injury    or   destruction    of    li\  e 
stock    or   wildlife,    or    littering     operator    shall      .'.  :tt, .n    I  ■ 
hours,     file    with    the    Authorized    Officer    .-,    -.a:       -   ..'■■.:. 
exact      location     of     such     damage     and     a  :::cn     •    :     •' 
containing    operator's    plans    for    correcting    c-:    mi-.trr.i.' 
aamage,  if  possible 

18      Violation   of,    cr   failure   '   ■  comply   wi  i        iy   '•!    i'  ■•■-■ 
rind     conditions     shai;     result     in     immediate       hut 
field   operations  until   deficiency   is  oorn-cted       !  an    • 
correct    deficiency     within    the    tit'ne    peno-i    aiiou-d    h 
Authorized     Officer     shall     result     in     forfeiture     of    | 

19.  The  Bureau  of  Land  Management  r-strv'-'s  th'  rigr." 
close  any  area  to  operators  in  periods  of  fire  .lam  •  ■' 
when   irreparable  damage  to  natural  resources   is    imr:  in    -.' 

20      Contractor    shall    be    liable    for    assuring    compliance    wn: 
all    terms    and    condition:,    of    this    Xotice    and    all   acti    : 
of  his  designated  operator,  agents,   and  employees. 

21.     Where    continuation    of    the   operation    will    result    tn    irr^p 
arable    damage    to    the    land    and    other    natural    resour' e 
this    Notice   will    be    immediately    cancelled   by    th'    A 
nzed  Officer. 


>pc-cial  Stipulations: 


(Signature  of  Applicant) 


(Date) 


(Signature  of  Operator) 


(Date; 


'it-  hereby  agree  to  the  special  stipulations  added  and  made  a  part  of  this   Notice  to  conduct  exploration   operations 


(Signature  of  Holder  of  Notice) 


(Date) 


(Signature  of  Operator) 


(Date; 


lnTL-lty  approve  this  Notice  to  conduct  exploration  operations. 


(Signature  of  Authorized  Officer) 


(Title) 


(Date; 


«  U.S.  Government  Printing  Office: l 97L- 780- 757 / IB0  Re^.S 
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NOTICE  OF  COMPLETION  OF  GEOTHERMAL  RESOURCE 
EXPLORATION   OPERATIONS 


Address  (include  zip  code) 


I  ,-nt  to  the  \<>lice  Sumber 

"II'    l-    to 


heretofore  filed  to  conduct  geothermal  resource  exploration  opera' i.j 


i'J'  ist    ^hat  such  operations  were  completed  (date) 
uli-nt  m  "I  not  h  v . 


,  on  the  lands  described  in  tl 


(Geophysical  Operator's  Signature) 


(Address,    include  zip  code) 


(Date) 


I nstructions:  Submit  original  and  one  (1)  copy  of  completed  form  to  proper  Bureau  of  Land  Management  Office  Instil 
Notice  Number  of  Xoticc  of  intent  to  Conduct  Exploration  Operation  (Porm  320<\_2)  which  authon/rd  tin- 
exploration  completed. 


Sl-I    h  l  I  •  3  1  h 


Form  3200-1  0  (December  1  "  .'  !  . 
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UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

COMPETITIVE  GEOTHERMAL  RESOURCES 
LEASE  BID 


FORM  APPROVED 
OMB  NO.  42-R1687 


Known  Geothermal  Resources  Area 


State 


Date  of  Sale 


The  following  bid  is  submitted  for  competitive  geothermal  resources  lease  on  the  lands  identified  below 


AMOUNT  OF   BID 

PARCEL  NUMBER  OR  LAND  DESCRIPTION 

TOTAL 

PER  ACRE 

DEPOSIT  SUBMIJTKD 
WITH  BIL> 

1.    Are  you  a  citizen  of  the  United  States?       ~^\  Yes       J  No 


2.    If  a  corporation  or  other  legal  entity,  specify  kind 


3.    Are  you  the  sole  party  in  interest  in  this  lease?         ~]  Yes       J  No 


1  CERTIFY  That  I  am  qualified  to  hold  any  lease  which  may  issue  as  a  result  of  this  sale  under  the  Geothermal  Steam  Act  of 
1970  (84  Stat.  1566)  and  the  regulations  thereunder. 


(Signature  of  Bidder) 


(Address  of  Bidder) 


(City,  State,  and  zip  code) 


Title  18  U.S.C.  Section  1001,  makes  it  a  crime  for  any  person  knowingly  and  willfully  to  make  to  any   department    or    agency    of   the 
United  States  any  false,  fictitious  or  fraudulent  statements  or  representations  as  to  any  matter  within  its  jurisdiction. 

(Instructions  on  reverse)  Form  3200—4  (December  1973) 
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INSTRUCTIONS 

1.  Separate  bid  for  each  parcel  is  required.  If  no  parcel  number  has 
been  assigned  to  tract,  then  land  description  or  identification  should 
be  furnished. 

2.  Bid  must  be  accompanied  by  one-half  of  total  amount  of  bid.  The 
amount  should  be  cash  or  money  order,  certified  or  cashier's  check, 
or  bank  draft  which  must  be  made  payable  to  the  Bureau  of  Land 
Management. 

3.  Identify  envelope  Bid  for  Geothermal  Resources  Lease  in  (name  of 
KGRA).  Be  sure  correct  parcel  number  of  tract  on  which  bid  is 
submitted  and  date  of  bid  opening  are  noted  plainly  on  envelope. 
No  bij  may  be  modified  or  withdrawn  unless  such  modification  or 
withdrawal  is  received  prior  to  time  fixed  for  opening  of  bids. 

4.  Mail  or  deliver  bid  to  office  and  place  indicated  in  Notice  of 
Sale 

5.  If  bid  is  submitted  by  an  agent  or  attorney-in-fact,  association 
(including  a  partnership),  corporation,  guardian,  or  a  trustee  the 
showing  required  by  43  CFR  3202.2  should  accompany  bid,  except 
that  if  the  required  information  has  previously  been  filed,  a 
reference  by  serial  number  to  the  record  in  which  it  was  filed, 
together  with  a  statement  as  to  any  amendments,  will  be  sufficient. 

6.  If  bidder  is  not  the  sole  party  in  interest  in  the  lease  for  which  bid  is 
submitted,  full  disclosure  of  interests  of  all  other  parties  must  be 
made  as  required  by  43  CFR  3202.2-5,  accompanied  by  a  separate 
showing  of  qualifications  of  such  parties  to  hold  the  lease  interest. 


GPO    851   ■  j:v 
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FORM  APPROVED 
OMB  NO    42-R1688 


Serial  Number 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

APPLICATION  TO  LEASE  GEOTHERMAL  RESOURCES 

(Sec.  4  Noncompetitive  Lease) 

subjec,  .0  the  leros  and  ^^tllt^^o  Ll  appKcable  re^nons  now  o,  hereaf.e,  in  force  whe,  no, 


1.    Name  (Las,,   Firs,,  M«<M/e  ™w/,  f>r«n/  or  fyp^ 


3.  Service  charge  enclosed 

4.  Rental  enclosed 

5.  Compliance  bond  enclosed 
6  Are  you  the  sole  party  in  interest? 
7,  Are  you  a  citizen  of  the  United  States? 
8  H—  r"  r^rhed  the  age  of  majority?,  _ 

Ylsl^I^^^adTfor  a  corporalT^orTther  legal_entity_ 

in  H«s  a  stat^Pnt  of  qualifications  been  filed? d20  480aues 

faith. 


-.  ,  .      .,,..,„  ,_  mfli,e  to  anv    department    or    agency    of    the 


Form  3200-8  (December  1973) 
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GENERAL  INSTRUCTIONS 

Sjbmil  copies  of  application  typewritten  or  printed  plainly,  and  signed 
in  ink.  Application  must  be  filed  in  the  proper  BLM  Office  for  the  State 
in  which  the  lands  are  located,  in  duplicate  for  national  resource  lands 
an  J  in  triplicate  where  acquired  lands  are  involved  Applications  for 
lands  in  the  following  States  which  have  no  proper  BLM  Office  should 
Ik  filed  in  the  office  indicated  below 

North  Dakota,  South  Dakota 

State  Office.  BLM 

Billings,  Montana  59101 

Kansas,  Nebraska 

State  Office,  BLM 

Cheyenne,  Wyoming  82001 

Oklahoma 

State  Office.  BLM 

Santa  Fc,  New  Mexico  87501 

Eastern  States 

Eastern  States  Office,  BLM 

7981  Eastern  Avenue 

Silver  Spring,  Maryland  20910 

l!  addr  inal  space  is  needed  in  furnishing  any  of  the  required 
information,  it  should  be  prepared  i  additional  sheets,  initialed,  and 
attached    o  your  application. 

Item  \  -  Give  last  name,  first  name,  middle  initial,  and  Social  Security 
or  Taxpayer  Number.  Give  street  and  number  (P.O.  Box),  City,  State, 
ami  Zip  Code. 

Item  2  -  Land  Description  -  Give  complete  and  accurate  description  of 
lands  for  which  lease  is  desired.  If  lands  have  been  surveyed  under  the 
public  land  rectangular  system,  each  application  must  describe  lands  by 
Kgal  subdivision,  section,  township,  and  range  When  protracted  surveys 
have  been  approved  and  effective  date  thereof  published  in  the  Federal 
Rigistei,  all  applications  to  lease  lands  shown  on  such  protracted 
•.urveys,  filed  on  or  after  such  effective  date,  must  describe  lands  only 
aiording  to  section,  township,  and  range  shown  on  approved  pro- 
tracted  surveys  If  lands  have  neither  been  surveyed  on  the  ground  nor 
shown  on  records  as  protracted  surveys,  each  application  must  describe 
lands  b>  metes  and  bounds,  giving  courses  and  distances  between 
successive  angle  points  on  the  boundary  of  tract,  in  cardinal  directions 
. \icpt  where  boundaries  of  lands  are  in  irregular  form,  and  connected 
!  .  courses  and  distances  to  an  official  corner  of  the  public  land  surveys. 
In  Alaska,  descriptions  of  unsurveyed  lands  must  be  connected  by 
iouiscs  and  distances  to  either  an  official  corner  of  the  public  land 
surveys  or  to  a  triangulation  station  established  by  any  agency  of  the 
United  States  (such  as  the  United  States  Geological  Survey,  the  Coast 
jnd  Geodetic  Survey,  or  the  International  Boundary  Commission),  if 
the  record  position  thereof  is  available  to  the  general  public.  For 
description  of  unsurveyed  pubbc  lands  adjacent  to  tidal  waters  in 
1  ouisuna  and  Alaska,  see  43  CFR  3203.4(d). 


Total   area' of  land    requested    should    be    shown,   in   aercs.  in   sj  ^ 
provided.  That  area,  except  where  the  rule  of  approximation  applr 
must  not  exceed  2560  acres.  All  of  the  land  applied  for,  must  be   '    i  : 
a  six   (6)  mile  square  or  an  area  of  six   (6)  surveyed   or  pi.<i-     i 
sections  in  length  or  width.  In  instances  where  the  Uniied  State1'  d   . 
not  own  a  100  percent  interest  in  the  mineral  deposits  m  any  parlnuiai 
tract,    the    offeror    should    indicate    the    percentage    ol    Governnn  i 
ownership. 

Item  3  -Service  Charge  -  Nonrefundable  service  charge  ol  fitly  dollar- 
($50)  must  accompany  application. 

Item  4  -  Rental  -  Advance  rental  at  rate  of  not  less  than  one  dolL.i 
($1)  per  acre,  or  fraction  thereof,  must  be  submitted  at  tune  ol  tiling 
application. 

Item  5  -  Bonding  -  A  single  copy  of  the  bonds  on  forms  approved  I  . 
the  Director  must  be  filed  in  the  proper  BLM  Office  Bonds  ma>  t>e 
filed  with  appbeation  or  must  be  filed  withm  thirty  (30)  days  a'tei 
receipt  of  notice  from  Authorized  Officer. 

Item  6  -  Party  in  Interest  -  Indicate  whether  sole  party  in  inte;^; 
not.  If  not,  submit,  at  the  time  application  is  filed,  a  signed  slat  em  en' 
setting  forth  names  of  other  interested  parties  and  the  nature  ol  tin 
agreement  between  them.  All  interested  parties  must  furnish  evidence 
of  their  qualifications  to  hold  an  interest  in  the  lease  when  application. 
is  filed. 

Item    8    Age  of  Majority  -  Indicate  whether  or  not  the  age  of  majority 
If  appbeation  is  made  by  a  guardian  or  trustee  for  a  person  who  has  no' 
reached  the  age  of  majority,  the  application  must  be  accompanied 
evidence  required  by  Section  3202.2-2  of  the  Regulations. 

Item  9  Application  by  Corporation  or  Association  -  If  the  applicant 
is  a  corporation,  or  an  association,  it  must  submit  a  statement 
containing  the  following  information:  (1)  Stale  in  which  it  is  incorpo- 
rated or  formed;  (2)  that  it  is  authorized  to  hold  gcothermal  le.i.c- 
(3)  that  the  officer  executing  this  application  is  authorized  to  act  >.n 
behalf  of  corporation  or  association  in  such  matters,  and,  (4j  tin- 
percentage  of  voting  stock  and  all  stock  owned  by  aliens  or  for  tln.se 
having  addresses  outside  the  United  States.  If  10  percent  or  more  ol  lin- 
stock of  any  class  is  owned  or  controlled  by,  or  on  behalf  of.  an\  one 
stockholder,  a  separate  showing  as  to  his  name,  citizenship,  and 
holdings  must  be  furnished. 

Item  10  Statement  of  Qualifications  Filed  ■  If  qualification  statement 
has  been  previously  filed  indicate  and  identify  by  serial  number  the 
record  in  which  such  statements  were  filed  together  with  a  statement  a^ 
to  any  amendments  thereof. 

Submit  appbeation  in  a  sealed  envelope.  Envelope  must  be  plainly 
identified  that  it  is  an  application  for  a  lease  pursuant  to  43  CFR  3210 
(Items  not  listed  are  self-explanatory). 
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Form  3200-21  UNITED  STATES 

(M.y  1974,  DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  LAND  MANAGEMENT 

GEOTHERMAL  RESOURCES  LEASE 

Competitive  Noncompetitive 


Serial  Number 

USGS  -  KGRA  Determination 


c™M« SI"  --  Dep.rtmen,  of  the  *.-  O-ir-.tcr  cited  -  "Decent.,.  .- 


1001-1025  i    fhereinaftt 


therein 

"Lessee"  Geo.hermal   Ste.m   Ac    of    1970  (84  St.l.   1566.  30  US. C 

Th,.  le...    ..  -««'  -™n'  (he,e.naf«er  called  the  "effective  ««•»•"'»>,;*  '.  .     ' 

A'  '"  '  '"  rof/hV  AC  and  ,o  ...  the  term,,  conditions,  and  requirements  of  (.).nregUlauons  promUB  ted  ^      ^   - 

^onnrrf!rl'-l  issued  pursuant  Ihcreto.  all  of   wh.ch    are    >ncor*0'"'**"iY   an     spec  if  ic   p-ov.s.ons    of    this    lea    ,    ul> 

^^!^^55i=W?r^^EtrKaB»:  - -_~  -.  -  ■■• 

rr.ade  a  purl  hereof  (    r      g 

!"„«"••,  m  or  under  the  (Clown,  described  l.«d.  situ.ted  w„hm  ,he  Countv  of 
Slate  of 


National  Resource  Lands 


Meridian 


Acquired  Lands 


•hi- 
-((  re 


P- 
>i:."rr  .>'. 


Mend. an 


Total  Area 


Total  Area 


.cres  (here.naf.er  cited  the  ".eased  ««;«  "'^^cco ]^V^  £ 
C°M?A  nonexclus.ve  right  to  conduct  within  the  leased  area  geologic,  and   geophysics,   exp.ora.i 
pUc.bte  regulations,  and  >f|d  „.„,,.,„  within  ,he  teased  "7;"^.^.^^  pump.n,  st.uons. 

and  the  terms  of  occupancy  theref or  shall     r     nd"       para  .ccordance  wlth  sl.,e  water  laws  within    he  leased  »'  are 

the  ^r^ced^^^^  -led  ..Sup^iso,,. 

conduced  ,„  accordance  with  procedures  approved  by  Acl    of   February  25      1 920.    as    amended      and 

•nd  „  ,„.,  .....  ,0  ,  mine,.l  lease  under  the -Mineral  Leasing  Ac.    of. F eb ru ar>    "j  whichever    is    ap- 

(,d)    ^toh°SCV'si-2S7    orund°er\he Mwr.1    Leasing   Ac,    for    Acquired    Land      (        «  ' ^J \„    |fa58blt    unde, 

supplemented  (30  US  t-       »'     l?'>.         .,„.K1»  for  the  oroduction  of    one    or  more    valuaDie    oy  v  p         jea ■  ,ha<    an    apph 

saw  •'""  *  "  '"p°"  ::,:,...-... .. ........  -  -  ~-  kmsss  .Tsar-as 

(e)    The  right,  wilhou.  the  payment  of   roy.lt  ie*   her. sun      ^  ullllied.  but  .heir  re.niect.on  is  n'c""r*   .°'    d7    oses    of    the 

i  ...  ln  , he  extent  that  such  resources  and  condensates  are  no,  leasee     pursuant  to  any   approved  plan    dispos 

S£3»«s«.rt=W=^"  -  .-i— -  —  -.- - 

....  .■         ,*m.M     at     lV,c     i*nd     ' 


S*Cr2;    Th,sMlease    shall    be    for    a    primary    term    of    ten   (10) 

(    f  „m he   effective    date    and    so   long  thereafter   ..   geo- 

ye.rs    from   the   etleclive !o  utilized      in     commercial 

thermal      ste.m      IS      *£  "ent  "onunue   (or   more   Ih.n  forty 

lands    are    no.    needed    for    other    purpose    . 

-rood-  ik^^^s.*--.^^^^  -d 

—rH  Vc.,uh;iLd".nng%ner.'.roP;r.'rr commenced    on    the 


.nd   .re  being  diligently  prosecuted  «t£  "g  «J  *«  ^ 
term,   this   lease  shall  be  extended     o -U  e   (5 >  »«'  8S 

.  .econd  term  as  in  (a)  above 

(c)    If   the    Lessor   determines    ..    «ny    time    after   the  pri 
..-i   Vh.t    this    le.se    is    lnc.p.ble    of    commercial    pro- 

mV^fh.n  five  (^  ye.rs   from  the   date   of   such  determination 
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S.c     3.     RENTALS  AND  ROYALTIES 

(8)  Annual  Rental  -  For  each  lease  year  prior  to  the 
commencement  o(  production  of  geothermal  resource,  in  com- 
mercial quantities  on  the  leased  lands,  the  Lessee  shall  pay 
the    Lessor    on    or    before    the    anniversary    date   of    the   lease 

,      ,  »  for  each 

a   rental  of  S 
acre  or  fraction  thereof  ■_..- 

(b)  Escalating  Rental  -  Beginning  with  the  sixth  lease 
year  and  for  each' year  thereafter  until  the  lease  year  begln^ 
nine  on  or  after  the  commencement  of  production  of  geothermal 
resources  in  commercial  quantities,  the  Lessee  shall  pay  on 
or  before  the  anniversary  date  of  the  lease  an  "calated 
rental  in  an  amount  per  acre  or  fraction  thereof  equal  to  the 
rental  per  acre  for  the  preceding  year  and  an  additional  sum 
of  one  (1)  dollar  per  acre  or  fraction  thereof.  If  the  lease  is 
extended  beyond  Ten  (10)  years  (or  reasons  other  than  the 
commencement  of  production  of  geothermal  resources  in  com- 
mercial quantities,  the  rental  for  the  eleventh  year  and  for 
ea-h  lease  year  thereafter  until  the  lease  year  beginning  on 
or  after  the  commencement  of  such  production  will  be  the 
amount  of  rental  for  the  tenth  lease  year  If  any  expenditures 
are  made  in  any  lease  year  for  diligent  exploration  on  the 
leased  lands  in  excess  of  the  minimum  required  expenditures 
for  thai  year,  the  excess  may  be  credited  against  any  rentals 
in  excess  of  $  P"  «cre  or  faction 
thereof  due  the  Lessor  for  that  or  any  future  year 

(c)  Royalt)  -  On  or  before  the  last  day  of  the  calendar 
month  after  the  month  of  commencement  of  production  in  com- 
mercial quantities  of  geothermal  resources  and  thereafter  on 
a  monthlv  basis,  the  Lessee  shall  pay  to  the  Lessor: 

(1)  A  royalty  of  percent  on  the  amount  or 
value  of  steam,  or  any  other  form  of  heat  or  other  associated 
energy  produced,  processed,  removed,  sold,  or  utilized  from 
this  lease  or  reasonably  susceptible  to  sale  or  utilization 
by  the  Lessee 

(2)  A  royalty  of  percent  of  the  value  of  any 
by-product  derived  from  production  under  this  lease,  produced, 
processed  removed,  sold,  or  utilized  from  this  lease  or 
reasonably  susceptible  of  sale  or  utilization  by  the  Lessee 
except  that  as  to  ny  by-product  which  is  a  mineral  named 
in  Sec  1  of  the  Mi,  ral  Leasing  Act  of  February  25.  1920, 
as  amended,  (30  I  i.C.  181).  the  rate  of  royalty  for  such 
mmerul  shall  be  the  same  as  that  provided  in  that  statute 
and  the  maximum  rale  of  royalty  for  such  mineral  .hall  not 
exceed    the    maximum    royalty    applicable    under    that    statute 

(3)  A  royalty  of  percent  of  the  value  of  com- 
mercially deminerahzed  water  which  has  been  produced  from 
the  leased  lands,  and  has  been  sold  or  utilized  by  the  Lessee 
or  is  reasonably  susceptible  of  sale  or  utilization  by  the 
Lessee.  In  no  event  shall  the  Lessee  pay  to  the  Lessor.  Tor 
the  lease  year  beginning  on  or  after  the  commencement  of 
production  in  commercial  quantities  on  the  leased  l«nds  or 
any  subsequent  lease  year,  a  royalty  of  less  than  two  (2) 
dollars  per  acre  or  fraction  thereof  If  royalty  paid  on  pro- 
duction during  the  lease  year  has  not  satisfied  this  require- 
ment the  Lessee  shall  pay  the  difference  on  or  before  the 
expiration  date  of  the  lease  year  for  which  it  is  paid 

(d)  Waiver  and  Suspension  o/  Rental  and  Royalties  - 
Rentals  or  royalties  may  be  waived,  suspended,  or  reduced 
pursuen-  to  the  applicable  regulations  on  the  entire  lease- 
hold or  any  portion  thereof  in  the  interest  of  conservation  or 
foi  the  purpose  of  encouraging  the  greatest  ultimate  recovery 
of  geothermal  resources  if  the  Lessor  determines  that  it  is 
necessary  to  do  so  to  promote  such  development,  or  because 
the  lease  cannot  be  successfully  operated  under  the  terms 
fixed  herein 

(e,  L'nJtnded  I  factional  Interests  -  Where  the  interest 
of  the  Lessor  in  the  geothermal  resources  underlying  Bny 
tract  or  tracts  described  in  Sec  1  is  an  undivided  fractional 
interest,  the  rentals  and  royalties  payable  on  account  o  each 
such  tract  shall  be  in  the  same  proportion  to  the  rentals  and 
royalties  provided  in  this  lease  as  the  individual  fractional 
interest  of  the  Lessor  in  the  geothermal  resources  under- 
lying such  tract  is  to  the  full  fee  interest 

"(f)  Readjustments  -  Rentals  and  royalties  hereunder 
may  be  readjusted  in  accordance  with  the  Act  and  regulations 
to  rates  not  in  excess  of  the  rates  provided  therein,  and  at 
not  less  than  twenty  (20)  year  intervals  beginning  thirty -five 
(35;  years  after  the  date  geothermal  steam  is  produced  from 
the  lease  as  determined  by  the  Supervisor 

Sec  4  PAYMENTS  -It  is  expressly  understood  that  the 
Secretary  may  establish  the  values  and  minimum  values  of 
geothermal  resources  to  compute  royalties  in  accordance  with 
the  applicable  regulations  Unless  otherwise  directed  by  the 
Secretary,  all  payments  to  the  Lessor  will  be  made  as  re^ 
quired  r7y  the  regulations  If  there  IS  no  well  on  the  leased 
lands  capable  of  producing  geothermal  resources  In  com- 
mercial quantities,  the  failure  to  pay  rental  on  or  before  the 
anniversary  date  shall  cause  the  lease  to  terminate  by  oper- 
ation of  law  except  as  provided  by  Sec  3244  2  of  the  regu- 
lations If  the  time  for  payment  falls  on  a  day  on  wh  ch  the 
proper  office  to  receive  payment  is  closed,  payment  shal 
be  deemed  10  be  made  on  time  if  made  on  the  next  official 
working  day- 
Sac.  S  BONDS  -  The  Lessee  shall  file  with  the  Authorized 
Off  kit  of  the  Bureau  (hereinafter  called  the  "Authorized 
Officer")  shall  maintain  at  all  time,  the  bond,  required  under 
the  regulations  lo  be  furnished  as  a  condition  to  the  i.suance 
(if  this  Ua.e  or  prior  to  ertry  on  the  lea.ed  land,  in  the 
amounts  established  by  the  Lessor  and  to  furnish  such  addi- 
tional bonds  or  security  as  may  be  required  by  the  Le.sor 
upon  entry  on  the  lands  or  after  operation,  or  production 
have  begun. 

Sec    6      WELLS  .,    „,...   „„.. 

(a)    The    Lessee    shall    drill    and    produce    all    wells    nee 
»»s.,y  to  protect   the    leased   land  from  drainage  by   <>P"»l>°ns 
on   lands  not   the   property   of  the    Lessor,    or  other  lands  of  the 
Lessor   leased  a,   a  lower  royalty  rate,   or  on  lands  as  to  which 
royalties    and   rentals   are   paid    into  different    funds   from  those 


into  which  royalties  under  this  lease  .re  paid  However,  in 
lieu  of  any  pert  of  such  drilling  and  production,  with  the 
consent  of  the  Supervisor,  the  Lessee  may  compensate  the 
Lessor  in  full  each  month  for  the  e.timated  loss  of  royalty 
through  drainage   in  the  amount  determined  by   said  Supervisor 

(b)  At  the  Lessee's  election,  and  with  the  approval  of 
the  Supervisor,  the  Lessee  shall  drill  and  produce  other  well- 
in  conformity  with  any  system  of  well  spacing  o,  P'°°"ct>on 
allotments  affecting  the  field  or  area  in  which  <h<-  'eased 
lands    are   situated,    which    is    authorized    by    applicable    law 

(c)  After  due  notice  in  writing,  the  Lessee  shall  dili- 
gently drill  and  produce  such  wells  as  the  Supervisor  sha II 
require  «o  that  the  leased  lands  may  be  properly  and  timel, 
developed  and  for  the  production  of  geothermal  steam  anJ  its 
by-products,  including  commercially  dem.neralized  wate, Jo, 
beneficial  uses  in  accordance  with  applicable  state  laws 
However  the  Supervisor  may  waive  or  modify  the  requirements 
of  this  subparagraph  (c)  in  the  interest  of  conservation  of 
natural  resources  or  for  economic  feasibility  or  other  reasons 
satisfactory  to  him  If  the  products  or  by-products  of  geo- 
thermsl  production  from  wells  drilled  on  this  >«"•'« 
susceptible  of  producing  commercially  demoralized  water 
for  beneficial  uses,  and  a  program  therefor  is  not  ">'''««^ 
with  due  diligence,  the  Lessor  may  at  its  option  elect  to 
take  such  products  or  by-products  and  the  Lessee  shal 
deliver  all  or  any  portion  thereof  to  the  Lessor  at  any  point 
,n  the  Lessee's  geothermal  gathering  or  disposal  system 
without  cost  to  the  Lessee,  if  the  Lessee's  .divines,  under 
the  lease  would  not  be  impaired  and  such  delivery  would 
otherwise  be  consistent  with  field  and  operational  require- 
ments The  retention  of  this  option  by  the  Lessor  shal.  in 
no  way  relieve  the  Lessee  from  the  duty  of  producing  com- 
mercially dem.neralized  water  where  required  to  do  so  b> 
the  Lessor,  except  when  the  option  is  being  exercised  and 
then  only  with  respect  to  wells  where  it  is  being  exercised^ 
or  limit  the  Lessor's  right  to  take  any  action  under  Sec  25 
to  enforce  that  requirement 

S.c  7  INSPECTION  -  The  Lessee  shall  keep  open  at  all 
reasonable  times  for  the  inspection  of  any  duly  .««no"«<l 
representative  of  the  Lessor  the  leased  lands  and  all  wells 
improvements.  machinery,  and  fixtures  thereon  and  all 
production  reports,  maps,  records,  books  and  accounts 
relative  to  operations  under  the  lease  and  well  logs  surveys. 
or  investigations  of  the  leased  lands 

S.c  8  CONDUCT  OF  OPERATIONS  -  The  Lessee  shall 
conduct  all  operations  under  this  lease  in  a  workmanlike 
manner  and  ,n  accordance  with  all  applicable  statutes,  regu- 
lations, and  GRO  orders,  and  all  other  appropriate  directives 
of  the  Lessor  to  prevent  bodily  injury,  danger  to  life  or  health, 
or  property  damage,  and  to  avoid  the  waste  of  «»o»lrces 
and  shall  comply  with  all  requirements  which  are  set  forth 
in  43  CFR  Group  3200.  including  but  not  limited  to.  Sub- 
part 3204  or  which  may  be  prescribed  by  the  Lessor  pur- 
suant to  the  regulations,  and  with  the  special  stipulations 
which  are  attached  to  the  lease,  all  of  which  are  specifically 
incorporated  into  this  lease  A  "reach  of  any  term  of  .Ms 
le.se  including  the  stipulations  attached  hereto,  will  be 
subject  to  a.,  fhe  provisions  of  this  lease  with  respect  to 
remedies  in  case  of  default  Where  any  stipulation  is  incon- 
s^tent  with  a  regular  provision  of  this  lease,  the  sfpulauon 
shall  govern 

S.c.     9.    INDEMNIFICATION 

(a)  The  Lessee  shall  be  liable  to  the  Lessor  for  an-. 
damage  suffered  by  the  Lessor  in  any  way  arising  from  or 
connected  with  the  Lessee's  activities  «nd  operations  con- 
ducted pursuant  lo  this  lease,  except  where  damage  is  caused 
by  employees  of  the  Lessor  acting  within  the  scope  of  their 
authority  ^  Lessee  sh.,,  u.demmfy  and  hold  harmless  the 
Lessor  from  all  claims  arising  from  or  connected  with  the 
Lessee's  activities  and  operations  under  this  lease 

(c)  In  any  case  where  liability  without  fault  is  imposed 
on  the  Lessee  pursuant  to  this  section,  and  the  damages 
involved  were  caused  by  the  action  of  a  third  party  the  ru  es 
of  subrogation  shall  apply  in  accordance  with  the  law  of  the 
jurisdiction  where  the  damage  occurred 

Sec  10  CONTRACTS  FOR  SALE  OR  DISPOSAL  OF  PRO- 
DUCTS -The  Lessee  shall  file  with  the  Supervisor  not  later 
than  thirty  (30)  days  after  the  effective  date  thereof  any 
contract,  or  evidence  of  other  arrangement  for  the  sale  or 
disposal  of  geothermal  resources 

S.c  11  ASSIGNMENT  OF  LEASE  OR  INTEREST  THEREIN- 
Within  ninety  (90)  days  from  the  date  of  execution  thereo  the 
Lessee  shall  file  for  approval  by  the  Authorized  Officer 
any  instruments  of  transfer  made  of  this  lease  or  o  any  ,n- 
lerest  therein,  including  assignments  of  record  title  and 
working  or  other  interests 

See.  12.  REPORTS  AND  OTHER  INFORMATION  -  At  such 
times  and  in  »uch  form  as  the  Lessor  may  prescribe,  the 
Lessee  shall  comply  with  all  reporting  requirements  of  the 
geothermal  resources  leasing,  operating,  and  unit  regulations 
and  shall  submit  quarterly  reports  containing  the  data  which 
it  has  collected  through  the  monitoring  of  air.  land,  and  water 
quality  and  all  other  data  pertaining  to  the  effect  on  the 
environment  by  operations  under  the  lease  The  Lessee  sh.,1. 
also  comply  with  such  other  reporting  requirements  «s  mavne 
imposed  by  the  Authorized  Officer  or  the  Supervisor  The 
Lessor  may  release  lo  the  general  public  any  reports  -riaps 
or  other  information  tubmitted  by  the  Lessee  except  ger.Iuv'H 
and  geophysical  interpretations  maps,  or  data  subject  in 
30  CFR  270  79  or  unless  the  Lessee  shall  desu'nat'  that 
information  as  proprietary  and  the  Supervisor  or  the  Authorized 
Officer  .hall  approve  th^t  designation 

Sec  13  DILIGENT  EXPLORATION  -  In  the  manner  required 
by  the  regulations,  the  Lessee  shall  diligently  explore  the 
le.sed  land  for  geothermal  resources  until  there  is  production 
,n  commercial  quantities  applicable  In  this  lease  After  tne 
fifth    year    of   the    primary    term   the    Lessee    shall    make    at    least 
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required    tc    qualify    the    operations 
diligent     exploration     under      the 


the  minimum  expenditure' 
on  the  leased  l.nds  i 
regulations 

S.c  14  PROTECTION  OF  THE  ENVI  RONMENT  (L  AND 
AIR  AND  WATER)  AND  IMPROVEMENTS  -  The  Les.ee  shall 
,.c,  .11  mH.gel.nR  actions  required  by  the  Lessor  to  prevent. 
'  \o,l  erosion  or  damage  to  crops  or  o.h.-r  vegetal .ve  r  over 
„n  Federal  or  non-Federal  lands  in  the  vicinity,  lb)  the  pol- 
lulion  o(  l.nd.  ....  or  w.ter.  IC)  l.nd  subsidence  seismic 
a  l Vty  o,  no.se  emissions,  [dj  damag.  to  .esthetic  and 
re  re.  ion.',  value,,  (e,  dan,.*-  to  f.sh  or  wildlife  o,  the., 
h.b"  s  <f,  damage  to  or  remocal  of  improvements  owned  by 
,he  United  States  or  other  part.es,  or  <g)  d.m.ge  to  or  destruc- 
.■on  or  loss  ol  (os.  ,ls  historic  or  prehistoric  ruins  or  art.. 
tl   J       Prior    to    the    lerm.n.t.on    of    bond    l.ab.l.ly    or    .1    any 

.1..  ,,n,e  when  required  and  to  the  extent  deemed  necessary 
£  ,hJTes"or  th.  Lessee  shall  reclaim  .11  surface  d.S.url, 
anres  as  reQU»Jd  remove  o,  cover  .11  debris  ur  so„d  waste, 
and     su   far   as    possible,    repair    the    offs.le    and   ensile    d.m.ge 

"u-ed  by  his  activity  or  act. vit.es  incidental  thereto,  and 
leturn  access  roads  or  tr.iU  and  the  leased  lands  In  an  ac- 
cept.bl"  condition  .nclud.ng  -he  remov.l  of  *'™«.  | 
required  The  Supervisor  or  the  Authorized  Office,  shall 
.  h„  .he  steos  to  be  taken  by  Lessee  to  protect  the 
^Le  and  the  environment  and  for  the  restoration  of  the 
leased    lands    and    other    lands    affected   by    operations    on   the 

E^  •£  o^dTy-lhe'^d  SST  Tif'^r 
rZeraf "meter..!,  may  be  obtained  only  on  lerms  and  con- 
d.tions  .mposed  by  the  Authorized  Officer 

C  is      WASTE     -     The     Lessee     shall    use     .11     reasonable 

Precautions  to  prevent  waste  of  natural  resources  and  energy, 
including  geotherm.l  resources,  or  of  any  minerals,  and  to 
prevent  Ihe  coH.n.un.c.1. on  of  water  or  brine  zones  with  any 
oil  ess  fresh  water  or  other  gas  or  w.ter  bearing  formations 
or  zones  wh.ch  would  threaten  destruction  or  damage  to  such 
deoosits  The  Lessee  shall  monitor  no.se.  air  and  water 
quality  conditions  in  accordance  with  any  orders  of  the  Super- 
v  is  or 

S.c  16  MEASUREMENTS  -  The  Lessee  shall  gauge  or 
otherwise  measure  all  production,  sales,  or  utilization  of 
ge"  thermal  resources  and  shall  record  the  same  accurately 
fn  records  as  requ.red  by  the  Supervisor  Reports  on  pro- 
duction sales  or  utilisation  of  geotherm.l  resources  shall 
oe  submitted  in  accordance  with  the  terms  of  this  lease  and 
the  regulations 

S-c  17  RESERVATIONS  TO  LESSOR  -  All  rights  in  the 
wTa.ed  area  not  granted  to  the  Lessee  by  this  lease  are  hereby 
reserved   to  the   Lessor      Without   l.m.t.ng  the  gener.l.-y   of  the 

foregoing  such  reserved  rights  include 

torego.ng  ^      _    ^    ^^    ^    ^    ^    otherwl9e    d,spose 

of  the  surface  of  the  leased  l.nds  or  any  resource  in  the 
teased  Unds  under  ex.st.ng  laws,  or  laws  hereafter  enacted, 
subiect  to  the  rights  of  the  Lessee  under  this  lease, 

'  (b)  R,ght*ol.uav  -  The  right  to  ■utho'.ze  B«o>og.c.l 
and  geophyfical  explor.t.ons  on  the  leased  lands  which  do 
not  interfere  with  or  endanger  actual  operations  under  this 
Tease  and  the  right  to  grant  such  easements  or  "«"'*-°'-""> 
"joint  or  several  use  upon,  through  or  in  the  leased  area 
for  steam  l.nes  and  other  public  or  private  purposes  which 
do  not  interfere  with  or  endanger  actual  operations  or  fac.l.fes 
constructed  under  this  lease,  . 

(c)  M.nerc/  R.ghts  -  The  ownersh.p  of  and  the  right  to 
extract  oil,  hydrocarbon  gas.  and  hel.um  from  all  geothermal 
steam     and    assoc.ated     geothermal    resources     produced    from 

'he  lVdVVa"mV  -  The  r.ght  to  .cqu.re  the  well  and  casing 
a,  the  fair  market  value  of  the  casing  where  the  Lessee  finds 
only   potable   water,   and   such  water   is   not   required    in   lease 

OPer"(eT6MeMreme.M     -    The     right    to    measure    geotherm.l 
resources  and  to  sample  any  product.on  thereof 
c  ,     ,«,      ANTIOUITIES       AND      OBJECTS      OF      HISTORIC 
VALUE  -TheU.ee.   shall  immediately  br.ng  to  the  ...en  ion 

1  statement  That  archaeolog.cal  values  may  exist  where  the 
f.ndsTo  be  disturbed  or  occupied,  the  Lessee  will  engage 
1  qua.if.ed  archaeologist,  acceptable  to  the  Authorized  Of. 
ficer  to  aurvey  and  salvage,  in  advance  of  any  °P««<'°n >• 
such  archaeological  values  on  the  lands  uivolved  The  re- 
.non.!b.li"v  for  the  cost  for  the  certificate,  survey,  and 
..!".«  w ill  be  borne  by  the  Lessee,  and  such  salvaged 
property  "nail  remain  the  property  of  the  Lessor  or  the  sur- 
Face  owner 

Sac  19  DIRECTIONAL  DRILLING  -  A  directional  well 
oTil.ed  under  the  le.sed  .re.  from  a  •«£•"£"£"!..« 
nearby  land  no.  covered  by  the  lease  shall  be  deemed  to  have 
?he  same  effect  for  all  purposes  of  th..  lease  »  •  "«»  d»»;d 
from  a  aurface  local. on  on  the  leased  area  In  such  crcum- 
sule.dr.ll.ng  shall  be  cons.dered  to  have  been  commenced 
on  the  nearby  land  for  the  purpose,  of  th.s  lease,  and  pro- 
duct.on of  geothermal  resource,  from  the  le.aed  area  through 
any  d^ect.onal  well  located  on  nearby  land,  or  dr.lluig  or 
rework.ng  of  any  auch  du-ect.on.l  well  .hall  be  cona.dered 
production  or  dr.lling  o.  reworking  operation,  (a.  the  ca.e 
may  be)  on  the  le..ed  .re.  lor  all  purpoaes  of  thl.  leaae 
Nothing    conta.ned    .n    thi.    aectlon    ahall    be     con.lrued     .. 


pe. 

iL'  . 


1,1.       n 


gr.nt.ng  to  I  he  Lease,  any  right  in  any  land  i. 
le.sed  are. 

S.c    20     OVERRIDING   ROYALTIES   -    The    Le-.se. 

cTeatf  overr.d.ng  royalties    ,1    less  .ha, u.    - 

one   oercent   of   .he    ^alue   of  outpu'    n.il    in  ex  ■ 

oMh^rate   of  royalty   du-     ...  Ih,    U-~»   M-  «£* 

„(  this   lease  except  as   otherw.b.    aullior.zed  ... 

The    Lessee   expressly    ag.ees    th.'    il.e    ;'«•"' 

r.d.ne  royally  wh.ch  does  nol  prov.de  l«.  -  P'orat. 
,',d^  overling   ruy.lt.es  ;   ,o  the.   th,     •W"^"^ 

„es    does    no.    •«--«£    ^VZen  Hn  S 
>h,L    section      or    the    Iflliure    ill    a«»|". 
tbis    sec.ion.    o  .       ,,,...Ue-.   due   to  the    Le 

dur.ng  .ny    period   when   the   '">•"""     .      h        ,         , 
been     suspended     pur-u.nl     lo    the     terms     ..I    .h.s     le. 
constitute  •  violation  ...  .he   leas.    term-. 

Sac    21.     READJUSTMENT    OF    TERMS   AND   CONDITIONS    - 
The   terms  and  conditions  o(  in,      1.  .•■■     ath,  I   'ha., 
to  rentals  and  royalt.es  may  ».    readjusted   in  «'•"«'-  /  '       • 
the    Act   a.    not    less   than  ten-year   intervals   l„  ,  ,n  un,      ,  .,     1 
years    after    the    d.te    geothermal    steam    is    |.r..luced    Ir  . 
leased  premises  as  detern.ined  by  the  Superv  isor 

S.c  22  COOPERATIVE  OR  UNIT  PLAN  -  The  1...  -. 
agrees  that  it  will  on  lis  own.  or  a.  the  request  r,  the  e,s  , 
where  it  is  determined  to  be  necessary  (or  the  ,  on  c  r . ..  , 
of  the  resource  or  to  prevent  .he  was.,  of  the  res,,,.  ■ 
scr.be  to  and  operate  under  any  reasonable  coop-a  ,  •  o, 
unit  plan  for  the  development  and  operation  of  the  are.,  .1. 
or    pool,    or    par.    thereot    embracing    the    lands    subject  this 

fe.se  as  the  Secretary  may  determine  to  be  pracl.cabl.  ar.d 
necessary  or  advisable  m  the  inter.-.,  of  conserva  ..o., 
?„"he  event  the  leased  lands  bre  included  within  a  un- 
he  terms  of  this  lease  sh.ll  be  deemed  lo  be  modified  to 
conform  to  such  unit  agreement  Where  an,  provision  A  - 
ooper.fve  or  unit  plan  of  de.elopn.en-  which  has  been  a, 
proved  by  the  Secretary,  and  which  by  its  terms  affects  th- 
leased  area  or  any  par.  thereof,  is  inconsistent  w  ,th  -  pro 
vis.on  of  th..  le.se.  the  prov.s.ons  of  such  cooper.tive  or 
unit  pl.n  shall  govern 

Sac  23  RELINQUISHMENT  OF  LEASE  -  The  Lessee  may 
relinquish  this  entire  lease  or  any  officially  designated  sub 
d'v.s^on  of  the   le.sed  are.    in  accordance  w„h  the  regul.   ions 

by    f.ling   in  «•«   P'0P*r   BLM   off,ce   "    W"Tl  "IT"'?  ,'■  ,'n 
,n  tr.pl.c.te,  wh.ch  sh.ll  be  effective  as  of  the  dale  o.     ...n> 
No   relinquishment    of   this    lease    or  any    portion   ;i    the    lease. 
are.   shall   relieve   the    Lessee    or   ,1s   sure.,    from   any    li.b,   ,.  . 
for  breach   of  any   obligation  of  this    lease,    .nclud.ng   the   ob,, 
gat.on    to    make    payment    of    all    accrued    rentals    and    royalties 
•  no   to  place   .11  wells    in  the    leased    l.nds   to  be   re  .nquished 
,n    cond.t.on    for    suspension    or    abandonment      and    to    pro  er 
or    restore    substantially    the    surface    or    subsurface    re, cure 
in  .  manner  satisfactory  to  the  Lessor 

Sac    24      REMOVAL    OF    PROPERTY    ON    TERMINATION    OR 
EXPIRATION  OF  LEASE 

(a)    Upon     the     termination     or    expiration    of     this     lease 
in    whole    or    in    par,,    or    the    relinquishment    of    *••••"» 
whole   or    in   part,    as    herein   prov.ded.    the    Lessee    shall   w.th- 
m    a    period    o'    n.nety    (90)    days    tor    such    longer    period     as 
he    Supervisor    m.y     authorize     because     ol     adverse    climatic 
conditions,  there.fter  remove  from  the   leased   l.nds.   no  longer 
subject    to    the     lease    all    structures,     machinery      equipment 
tools     and  ma.er.als  in   accordance  with  applicable   regulations 
end    orders    of    the    Supervisor        However,    the    Lessee    shal. 
for  .  period  of  not  more  th.n  six  (6)  months     continue  to  main- 
tain    any    such    property    needed     in    the    relinquished    area,    as 
determined  by   the  Supervisor,   for  producing  wells    or   lor  drill- 
,ng  or  produc.ng  geothermal  resources  on  other  leases 

(b\  Anv  structures,  machinery,  equipment,  'ools,  appli- 
ances, and  materials,  aubject  to  remov.l  by  the  L"se^ 
as  prov.ded  above,  wh.ch  are  allowed  to  rema.n  on  the  le.sed 
lands  sh.ll  become  the  property  ol  the  Lessor  on  expiration 
of  the  QO-d.y  period  or  any  extension  of  that  period  whuh  rr.a 
be  granted  by  the  Supervisor  If  the  Supervisor  directs  the 
Lessee  to  remove  such  property,  the  Lessee  shall  d.  so  at 
!Ts  own  expense,  or  .1  it  fails  to  do  so  within  .  reasonable 
period,  the  Lessor  may  do  so  at  the  Lessee's  expense 

Sac    25.     REMEDIES  IN  CASEOF  DEFAULT 

'  (a)  Whenever  the  Lessee  fails  to  comply  with  any  ol 
the  p,ov,s.ons  of  the  Act.  o,  the  terms  and  stipulations  of  th.s 
,ease  o,  ol  the  reflations  issued  under  the  A-  or  of  an 
order  issued  pursuant  to  those  regulations,  and  that  default 
shall  continue  for  a  period  of  thirty  (30.  days  after  service  ol 
notice  by  the  Lessor,  the  Lessor  may  (1)  suspend  operations 
until  the  requested  .etion  is  ..ken  to  correct  the  noncom- 
nliance     or    (2)   cancel    the    lease    in   accordance    with   bee      1. 

0  the  AC  (30  USC  1011V  However  the  30^.y  notice  pr0] 
vision  applicable  to  this  lease  under  Sec  12  of  the  A.  1  shal 
also  applv  as  a  prerequisite  to  the  institution  of  am  legal 
proceedings  by  the  Le.sor  to  c.ncel  this   Ie.se  while   it   is   .n 

1  produc.ng  status .  Noth.ng  in  this  subsection  shall  be  con 
strued  to  apply  to.  or  require  any  not.ee  w.th  respect  to  am 
legal  .Con  instituted  by  the  Les.or  other  th.n  an  act.on  to 
cancel  the  lease  pursuant  to  Sec    12  of  the  Act 

(b)  Whenever  the  Lessee  fail,  to  comply  with  .ny  ot 
the  provisions  of  the  Act.  or  of  th.s  le.se.  or  the  regulations 
or  of  any  GRO  Orders,  or  other  orders,  and  immediate  actio-. 
ie  required  the  Lessor  without  waiting  for  action  by  th. 
Lessee  may  enter  on  the  leased  l.nds  .nd  t.ke  such  measures 
as  it  may  deem  necessary  to  correct  the  failure  includtn, 
a  suspens.on  of  operations  or  production,  all  at  the  expense 
of  the  Lessee  ,    . 

(c)  A  waiver  of  any  particular  violation  of  the  provisions 
of  the  Act  or  of  th.s  lease,  or  of  any  regulations  promulgated 
by  the  Secret.ry  under  the  Act.  sh.ll  not  prevent  the  can 
epilation  of  this  le..e  or  the  exercis-  of  any  other  remedy  or 
remedies  under  paragraphs  (a)  and  (b)  of  this  section  by  rea 
.on  of  any  other  .uch  v.ol.tion  or  for  the  s.me  violation 
occuring  .1  .ny  other  time 

(d)  Noth.ng  herein  .hall  i.m.t  or  .fleet  the  Lessee  s 
„ght    to   .    he.r.ng   .nd    appeal   aa    prov.ded    in   Sec      12    ol    the 


Appendix  G 


Ait  and  in  the  regulations  promulgated  Thereunder 

(e'j  Upon  cancellation  ;h«  Lessee  shall  remove  all 
property  in  accordance  with  Set  24  hereof,  and  shall  re- 
storr  the  leased  lands  in  a  manner  acceptable  to  the  Lessor 
or  as  ma\   be  otherwise  required  by  the  Lessor 

Sec.  26  HEIRS  AND  SUCCESSORS  IN  INT  ERE  ST  -  Each 
1  ligation  hereunder  shall  ex"*nd  t<">  and  be  binding  upon,  and 
ever  hrnefn  hereof  shall  ir.ure  In,  ih*-  heirs,  executors, 
administrators  sui  i  -  sufs,  r  assigns,  of  the  respective 
par!  ii       herd  o 


fir 


UNLAWFUL     INTEREST   -    No    Member    of,     or    Dele- 
Congress,      ot      Resident      Commissioner,      after     his 
»r   app"inimt  ni .    either    before    or   after   he    has  quali- 
inp    hi*;    continuance    in    office,    and    ni>   officer, 
r    emp!    .  ie    o\    'he    Department    shall    he    admnicd    io 
t      i:    par'    in  thr     least    or   derive   anv   benefit    that   mav 
i-refrom,     and     the     provisions     of     Sec       3741      of    the 
Statutes     i4l      ISC       Sec       22).     as     amended,     and 
431        J  \1      an.!    4  }  ■    of    Title     18    of    the    United    States 
latinp,    to    contract.,    made    or    entered    into,    or    dc<  epu-d 
behalf    ~>f    the    United  States,    form  a   part   of  this   lease 
the  sate  may  h*1  applicable 


Sec  26  MONOPOLY  AND  FAIR  PRICES  -The  Lessor  re- 
serves full  power  and  au'h  th\  to  protect  the  public  interest 
by  promulgating  ^nd  rnforctng  all  orders  necessary  to  insure 
Tht  sale  of  the  product  ion  tron  the  leased  lands  at  reasonable 
pr :.  ■  ■  to  prevent  monopt-lv  nnd  to  safeguard  the  publ  ic 
interest 

Sec  29  EQUAL  OPPORTUNITY'  CLAUSE  -The  Lessee 
a^re--s    that      luring  the   performance   of  this    contract. 

<\t  The  Lessee  will  not  discriminate  against  anv  em- 
plcvee  or  applit  an'  for  employment  because  of  race,  color, 
religion,  sex  >T  national  origin  The  Lessee  will  take  af- 
firmat  ive  action  to  ensure  that  applicants  are  employed,  and 
tha-  employee,  are  treated  during  employment,  without  regard 
10  their  rare  color,  religion,  s.-x,  or  national  origin  Such 
action  shall  include  bul  not  be  lirr.ited  to  the  following:  em- 
ployment, upp-ading,  demot  ion.  or  transfer,  recruitment  or 
recruitment  ad\,  Using,  layoff  or  termination,  rates  of  pay  or 
othr  -  forms  of  om  pens  at  ion,  and  selection  for  training,  m- 
'  lading  appren: .  eship  The  Lessee  agrees  to  post  in  con- 
spicuous places,  available  to  employees  and  applicants  for 
employment ,  notices  to  be  provided  by  the  Lessor  setting 
forth  the  provisions  of  this  Equal  Opportunity  clause 

(2)  The  Lessee  will,  in  all  solicitations  or  advertise- 
ments for  employees  placed  by  or  on  behalf  of  the  Lessee, 
state  that  all  qualified  applicants  will  receive  consideration 
for  employment  without  regard  to  race,  color,  religion,  sex , 
or  national  origin. 

(3)  The  Lessee  will  send  to  each  labor  union  or  repre- 
sentative of  workers  with  which  Lessee  has  a  collective 
bargaining  agreement  or  other  contract  or  understanding,  a 
notice,  to  be  provided  by  the  Lessor,  advising  the  labor  union 
or  workers'  representative  of  the  Lessee's  commitments  under 
this  Equal  Opportunity  clause,  and  shall  post  copies  of  the 
notice  in  conspicuous  places  available  to  employees  and 
applicants  for  employment. 

(4)  The  Lessee  will  comply  with  all  provisions  of  Ex- 
ecutive Order  No  11246  of  September  24,  1965,  as  amended, 
and  of  the  rules,  regulations,  and  relevant  orders  of  the 
Secretary  of  Labor 

(5)  The  Lessee  will  furnish  all  information  and  reports 
required  by  Executive  Order  No.  11246  of  September  24,  196S, 
as  amended,  and  by  the  rules,  regulations,  and  orders  of  the 
Secretary  of  Labor,  or  pursuant  thereto,  and  will  permit 
access   to   its   books,    records,    and   accounts   by    the  Secretary 
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of    the    Interior    and    th»     Secretarv     nf     L* 
investigation   to   ascertain   compliance    with    su«  I    rule 
lanons.   an'l  orders 

(6>    In  the  event    of   the   Lessee's  noncorr.pl  ianr  t 
Equal    Opportunity    clause    of    this    lease    '>r    with    an\ 
rules,     regulations,     or     orders ,     thr.     lease     ma\ 
terminated    or    suspended    m   whole    ur    ir.    part    an!    'he- 
may     be     dec  lared     ineligible     for    fur*h*-r     Federal    ('*> 
t  ontracts    nr    leases    in    accordant  e    with   procedures    au' 
in     Executive     Order     No       1124',     u[     Scpt.rr.bc-r     24,      1 
amended,    and    surh    other    sanction^    as    may    be    imp- 
remedies    invoked    as    provided    in    Kx**cutiv»-    Order    V 
of   September    24.    196S.    as   amended,    or   by   rule,    rt-fuUi 
order     of    thr     Secretary     of     Labor,     or     as    otherwise    [ 
by    law 

(7)    The     Lesse.-    will     include    th»-     provisions 
graphs     (It    through    t7>    nf    ihis    Section    (2^J    in    ever. 
suh<  ontra<  t      or      pur<  base      order      unless      #'*#>r-pt<  ''      >   , 
regulations,      or     orders      of     the     Se.  relarv      oi      I   ..■    -r 
pursuant     to    Section     204     "I     Exec  utivt     Ordc  r     No       I 
September     24,     1  96  V     as     amended,     so    that     suih    pr 
will    he    binding    upon    >  •*•  h    contra,  i  or      suhe  ont  ra<  i  -j- 
<  ontrat  t.     or    pure  has e    ur.i«-r    as    the    Set  retar\         .i .     ci ir* 
means    of    enforcing    Su<  1.    provisions    includi.u     sanrti 
noncompliance,      prm  tJcti,      *■■•<,  ei v.      that      tn     iht      v\ 
Lessee    bee  omes     involved    in,    or     is    threatened    with, 
tion   with  a  contractor,    subcontractor,   or    vendor   as    a   r 
such   direction   by   the    Secretary,    the    Lessee   may   reqi 
Lessor    to    enter    into    such    litigation    to    pro'e<t    'ht     ir 
of  the  Lessor 


Sec  30  CERTIFICATION  OF  NONSE  GRE  G  AT  E  D  FaCIL 
ITIES-  By  entering  into  this  lease  the  Lessee  certifies 
that  it  does  n'H  and  will  not  maintain  or  provide  for  its  or 
plovees  any  segregated  facilities  at  a:i\  ^f  its  establish 
ments.  and  that  it  Jr.es  not  and  will  not  permr  its  employees 
to  perform  their  services  at  an\  location,  under  its  control, 
where     segregated     facilities     art      maintained  Tht      Lessee 

agrees  that  a  breach  of  this  certification  is  a  violaMor  of  th< 
Equal  Opportunity  clause  of  this  lease  As  used  ir.  ih;s 
certification,  the  terr:  "  segregated  facilities"  mean*  ,  but  i 
not  limited  to,  any  waitir.y  roctrR,  work  areas,  'est  rooms  anf! 
wash  rooms,  or  restaurants  or  other  eating  areas,  t  ime  c  Jot  <^ , 
or  locker  rooms,  and  other  f  jrage  or  dressing  rooms,  parking 
lots,  drinking  fountains,  r  .-creation  or  entertainment  areas, 
transportation,  and  housing  facilities  provided  for  employees 
whic  h  are  segregated  by  explicit  directive,  or  are  in  fat 
segregated  on  the  basis  of  race,  color,  religion,  or  national 
origin  because  of  habit,  local  custom,  or  otherwise  Lessee 
further  agrees  that  (except  where  it  has  obtained  identic  a  I 
certifications  from  proposed  contractors  and  subcontractors 
for  specific  time  periods)  it  will  obtain  identical  certif  iCc.::ons 
from  proposed  contractors  and  subcontractors  prior  to  the 
award  of  contracts  or  subcontracts  exceeding  $1 0,000  which 
are  not  exempt  from  the  provisions  of  the  Equal  Opportunity 
clause,  that  it  will  retain  such  certifications  in  its 
files,  and  that  it  will  forward  the  following  certification  to 
such  proposed  contractors  and  subcontractors  (except  where 
the  proposed  contractor  or  subcontractor  has  submitted 
identical  certifications  for  specific  time  periods),  it  will 
notify  prospective  contractors  and  subcontractors  of  require 
ment  for  certification  of  nonsegregated  facilities  A  Cert  i- 
ficetion  of  Nonsegregated  Facilities.  *as  required  by  the 
May  9,  1967  Order  (32  F  R  7439,  May  19.  1967)  on  Elimina- 
tion of  Segregated  Facilities,  by  the  Secretarv  of  Labor, 
must  be  submitted  prior  to  the  award  of  a  contract  or  sub- 
contract exceeding  $10,000  which  is  not  exempt  from  the 
provisions  of  the  Equal  Opportunity  clause  The  certification 
may  be  submitted  either  for  each  contract  and  subcontract 
or  for  all  contracts  and  subcontracts  during  a  period  (]  e  , 
quarterly,   semiannually,   or   annually) 


Sec.  31.     SPECIAL  STIPULATIONS  -  (stipulations,   if  any.  are  attached  hereto  and  made  a  part  hereof  > 


In  witness  whereof  the  parties  have  executed  this  lease. 
Lessee: 


The  United  States  Of  America,  Lessor 


(Signature  of  Lessee) 


By. 


(Authorized  Officer) 


(Signature  of  Leasee) 


(Title) 


[seal] 


(Date) 


(Date) 
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Oj^  Caliente  Geothermal  EAR 
Public  Participation  Plan 

I.   INTRODUCTION 

This  is  the  public  participation  plan  for  the  Ojo  Caliente  Envir- 
onmental Assessment  Record  (EAR).   It  serves  as  a  guide  for  dis- 
seminating information  to  the  public  and  gathering  input  during 
the  writing  and  review  of  the  Ojo  Caliente  EAR. 

II.   OBJECTIVES 

The  public  will  be  notified  about  the  proposed  geothermal  leasing 
in  the  Ojo  Caliente  area.  Public  concern  and  significant  issues 
will  be  identified  prior  to  writing  the  draft.  The  draft  will  be 
circulated  to  gather  comment  from  the  public.  The  comments  will 
be  analyzed  in  the  final  EAR.  The  final  EAR  will  be  circulated 
and  the  decision  on  the  geothermal  leasing  will  be  made  known  to 
the  public. 


III.   COURSE  OF  ACTION 

Action 

News  release  to  newspapers,  radio  and 
TV  in  state. 

Letter  with  map  to  interested  public 
identified  on  district  mailing  list. 

Circulate  draft  EAR  to  key  individuals 
and  organizations. 

General  news  release  advising  public 
on  availability  of  draft  EAR. 


Date 

Responsibil ity 

2/28/78 

Nelsen/Kerr 

2/28/78 

Nelsen/Kerr 

5/30/78 

Nelsen 

5/30/78 

Kerr 
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Action  Date     Responsibil ity 

Circulate  final  EAR  to  key  individuals    8/30/78    Nelsen 
and  organizations. 

General  news  release  announcing  final     8/30/78    Kerr 
EAR  completion. 

General  news  release  to  announce  deci-  When  Known   Kerr 
sion  on  leasing. 

IV.   ISSUES  ANALYSIS 

Mineral  springs  resort:  concern  over  the  quality  of  the  hot  springs 
which  support  the  0.  C.  Mineral  Springs  Hotel  has  been  evident  since 
the  onset  of  the  EAR/TE.  This  issue  has  been  addressed  and  a  special 
stipulation  protecting  its  integrity  is  incorporated  in  the  draft 
document. 

Grazing:  confusion  over  the  rights  of  allottees  and  persons  holding 
geothermal  rights  has  been  expressed  since  the  beginning  of  the 
EAR/TE.  Several  responses  to  ranchers  and  the  N.  M.  Cattle  Growers' 
Association  have  been  made. 

VI.   PUBLIC  AFFAIRS  PROGRAM  COORDINATION 

The  Ojo  Caliente  EAR  team  leader  and  the  public  information  specialist 
work  together  in  the  district  to  develop  and  implement  the  public  par- 
ticipation plan.  The  public  information  specialist  is  responsible  for 
informing  the  State  Public  Affairs  Office  and  seeking  their  assistance 
in  carrying  out  this  plan. 

The  team  leader  is  responsible  for  contacting  the  other  team  members 
and  keeping  a  record  of  public  contacts.  The  team  leader  will  inform 
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the  State  Office  specialist  on  the  details  of  the  public  participa- 
tion plan.  Close  coordination  will  be  maintained  with  the  Forest 
Service  to  gather  information  on  public  comment  and  concern. 

A  map  of  the  affected  area  has  been  prepared  to  include  with 
mail ings. 

VII.   ANALYSIS  OF  COURSE  OF  ACTION 

The  public  participation  plan  will  continually  be  reviewed  along 
with  public  input  and  response  to  the  EAR.  Changes  and  additions 
will  be  made  in  accordance  with  needs  established  during  the 
review. 
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MAR  1  4  1978 
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Mr.  Ernest  Corlz 
Energy  Resources  Board 
P.  0.  Box  2770 
Santa  Fe,  NM    87503 

Dear  Mr.  Corlz: 

Thank  you  for  your  letter  and  Input  concerning  the  proposed  geothermal 
leasing  near  Ojo  Callente.  The  BLM  appreciates  the  urgency  that  geo- 
thermal development  be  coordinated  1n  this  state. 

We  regret  the  time  delay  1n  processing  the  lease  application  of  A.  J. 
Antwell  Company,  but  other  areas  with  more  commercial  Interest  have 
received  more  Immediate  attention.  A  conversation  with  Mr.  Bob 
Williams  of  the  A.  J.  Antwell  Company  confirmed  that  his  firm  had  not 
cancelled  exploration  plans  but  merely  postponed  them  until  approval 
of  the  leases. 

A  conversation  with  Mr.  Phillip  Mauro  about  the  possible  effects  of 
geothermal  development  on  the  resort  spa  (0.  J.  Mineral  Springs  Com- 
pany) took  place  on  March  2.  The  low  potential  for  power  generation 
determined  by  UNM  researchers  was  discussed  as  well  as  possible  lower 
temperature  alternatives.  Impacts  on  his  business  are  being  addressed 
and  hopefully  will  be  mitigated  sufficiently  to  eliminate  or  reduce  any 
adverse  affects. 

If  you  have  any  further  questions  or  comments,  please  feel  free  to  write 
Craig  J.  Nelsen  at  the  above  address  or  phone  766-2455.  Thank  you. 

Sincerely  yours. 


/S/L  PAUL  APPLLv^.s 

L.  Paul  Applegate 
District  Manager 


C.   Nelsen  (bss)  3/10/78 


STATE  OF  NEW  MEXICO 


Appendix  H 


§  KMim  [res  m 


fi  ENERGY  RESOURCES  BOARD 


I »  *os\  ornct  box  2770 

AL-Uu--^-'    -  --  SANTAFE87503 

TU£PHONE-  (506)  8272471 

JERRY  APOOACA 
GOVERNOR 

March  6,  1978 


Mr.  Craig  J.  Nelson 

BLM  Albuquerque  District  Office 

P.  0.  Box  6770 

Albuquerque,  New  Mexico   87107 

Dear  Mr.  Nelson: 

I  wish  to  respond  to  your  request  for  comments  on  the  proposed  environmental 
record  and  examination  for  Ojo  Caliente  geothennal  leasing. 

It  is  imperative  that  geothennal  development  in  this  stat,e  be  coordinated  and 
encouraged.   A  case  in  point:   A.  J.  Antweil  &  Co.  has  been  waiting  for  three 
years  for  action  on  the  federal  application  covering  7,000  acres  surrounding 
its  only  state  lease  in  the  Ojo  Caliente  area.   This  lack  of  activity  has 
forced  Antweil  &  Co.  to  cancel  any  plans  for  exploration. 

xhe  owner  of  the  0.  J.  Mineral  Spring  Co.  (a  resort  6pa)  is  very  receptive  to 
geothennal  development  in  the  proposed  leasing  area,  as  long  as  it  doesn't 
affect  his  business.   He  has  expressed  concern  that  because  BLM  land  borders 
his  property  with  the  hot  springs,  any  nearby  drilling  could  dry  up  the  springs. 
Otherwise,  he  feels  that  the  geothennal  potential  should  be  6tudied  and  explored 

The  preliminary  investigation  by  UNM  geothermal  researchers  indicate  that  the 
Ojo  Caliente  has  low  potential  for  geothermal  power  generation.   However,  the 
geothermal  reservoir  has  not  been  proven  and  this  can  be  done  only  by  drilling. 
I  would  recommend  that  geothermal  leasing  be  encouraged. 

I  want  to  thank  you  for  your  time  for  inviting  us  to  participate  in  the  tech- 
nical and  economic  evaluation. 

Sincerely, 


ERNEST  C0RI2  £/ 
Deputy  Administrator 


EC : iao 

cc:  Tom  Ortiz 

Dennis  Fedor 
Wes  Horner 
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13  March  I978 


Mr.  L.  Paul  Applegate 
Bureau  of  Land  Management 
3550  Pan  American  Freeway,  NE 
P.  0.  Box  6770 
Albuquerque,  New  Mexico  87107 

Re :  4110 

Dear  Mr.  Applegate: 


Will  you  please  include  the  Agency  for  Conservation  Archaeology 
on  your  mailing  list  with  respect  to  data  pertaining  to  the  Oje 
Caliente  geothermal  exploration  activities. 


J.  Loring  Hftskell 
ector  -  Principal  Investigator 


dig 
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">   ENERGY  RESOURCES  BOARD 


POST  OFFICE  BOX  2770 

■Li-  -'•-  SANTA  FE  87503 

TELEPHONE   (505)  827-2471 

JERRY  APODACA 

GOVERNOR 

March   6,    1978 


Mr.  Craig  J.  Nelson 

BLM  Albuquerque  District  Office 

P.  0.  Box  6770 

Albuquerque,  New  Mexico   87107 

Dear  Mr.  Nelson: 

I  wish  to  respond  to  your  request  for  comments  on  the  proposed  environmental 
record  and  examination  for  Ojo  Caliente  geothermal  leasing. 

It  is  imperative  that  geothermal  development  in  this  state  be  coordinated  and 
encouraged.   A  case  in  point:   A.  J.  Antweil  &  Co.  has  been  waiting  for  three 
years  for  action  on  the  federal  application  covering  7,000  acres  surrounding 
its  only  state  lease  in  the  Ojo  Caliente  area.   This  lack  of  activity  has 
forced  Antweil  &  Co.  to  cancel  any  plans  for  exploration. 

The  owner  of  the  0.  J.  Mineral  Spring  Co.  (a  resort  spa)  is  very  receptive  to 
geothermal  development  in  the  proposed  leasing  area,  as  long  as  it  doesn't 
affect  his  business.   He  has  expressed  concern  that  because  BLM  land  borders 
his  property  with  the  hot  springs,  any  nearby  drilling  could  dry  up  the  springs. 
Otherwise,  he  feels  that  the  geothermal  potential  should  be  studied  and  explored 

The  preliminary  investigation  by  UNM  geothermal  researchers  indicate  that  the 
Ojo  Caliente  has  low  potential  for  geothermal  power  generation.   However,  the 
geothermal  reservoir  has  not  been  proven  and  this  can  be  done  only  by  drilling. 
I  would  recommend  that  geothermal  leasing  be  encouraged. 

I  want  to  thank  you  for  your  time  for  inviting  us  to  participate  in  the  tech- 
nical and  economic  evaluation. 

Sincerely, 


ERNEST  CORK  fif 
Deputy  Administrator 


EC : iao 

cc :   Tom  Ortiz 

Dennis  Fedor 
Wes  Horner 
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Peter  J.  Modreskl,  President 
Albuquerque  Gem  and  Mineral  Club 
12113  El  Dorado  Place  NE 
Albuquerque,  NM  87111 

RE:  March  3  Inquiry 
Dear  Mr.  Modreskl: 

Thank  you  for  your  Inquiry  concerning  geo thermal  leasing  1n  the  Ojo 
Callente  area.  Pegmatites  In  that  area  have  always  afforded  excel- 
lent specimen  collecting  and  part  of  the  function  of  this  agency  1s 
to  continue  to  provide  that  opportunity. 

In  regard  to  your  Inquiry  about  surface  rights  on  a  geothermal  lease 

1.  The  leasee  has  no  surface  rights  on  any  Federal  lease. 

2.  Land  that  1s  controlled  by  the  Federal  Government  will  be  con- 
tinued to  be  managed  1n  a  multiple  use  framework. 

3.  Geothermal  exploration  could  actually  improve  recreational 
opportunities  by  providing  improved  access  to  areas. 

If  you  have  any  further  questions,  please  feel  free  to  write  the 
above  address  or  call  766-2455.  Inquiries  should  be  addressed  to 
Craig  J.  Nelsen.  Ojo  Callente  Geothermal  EAR/TE  Team  Leader. 

Your  comments  on  the  draft  which  should  be  available  1n  April  of 
this  year  will  be  appreciated. 

Sincerely  yours, 

/SI  Bill  W.  Share. 
"dJeijS  'ffl  II!S  /S/ 

L.  Paul  Applegate 
District  Manager 


C.  Nelsen  (bss)  3/7/78 
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12113  El  Dorado  PL,  N.E. 
Albuquerque,  N.M.  87111 
■-,  '        March  3,  1978 

Craig  J.  Nelson 

BLM  Albuquerque  District  Office 

3550  Pan  American  Freeway,  N.E. 

P.O.  Box  6770 

Albuquerque,  N.M.  87107 

Dear  Mr.  Nelson: 

I  receive!  a  copy  of  a  letter  from  your  office  soliciting  public  comment 
about  the  leasing  of  140,000  acres  of  land  in  the  Ojo  Caliente  area  for  geo- 
thermal  resource  exploration.   The  letter  was  addressed  to  the  Albuquerque 
Gem  and  Mineral  Club,  of  which  I  am  the  current  president,  and  reached  me 
by  a  round-about  route.   I  cannot  claim  to  speak  on  behalf  of  this  club,  as 
we  have  not  had  the  letter  in  time  to  discuss  it  at  our  meeting  or  in  our 
monthly  bulletin,  but  I  would  like  to  offer  my  personal  comment. 

I  am  very  much  in  favor  of  all  encouragements  to  development  of 
geothermal  energy  resources,  as  a  useful  alternate  energy  source  which  our 
country  greatly  needs.   In  view  of  its  surface  hot  springs,  the  Ojo  Caliente 
area  seems  to  be  a  favorable  area  to  seek  such  resources  and  I  think  the  BLM 
should  permit  this.   My  own  interests  in  mineral  collecting  and  earth  science 
have  often  taken  me  to  this  area  to  explore  old  mines  and  examine  the  rock 
outcrops,  but  I  cannot  imagine  that  the  leasing  for  geothermal  prospecting 
would  hinder  this.   But  a  question:   would  leasing  of  the  140,000  acres 
mean  that  the  public  is  denied  access  to  all  the  public  land  within  this 
area?   If  so  I  would  object  to  this  consequence  of  the  action;  I  wou^d  cer- 
tainly hope  that  geothermal  exploration  and  other  public  use  would  continue 
together,  except  perhaps  in  the  immediate  vicinity  of  drill  sites  and  such. 

I  would  appreciate  being  included  on  the  mailing  list  for  further 
information  about  this  activity. 


Sincerely, 


Peter  J.  Modreski,  President, 


i 
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Mr.  Leo  T.  Murphy 

North  Central  New  Mexico 

Economic  Development  District 

P.O.  Box  4248 

Santa  Fe,  New  Mexico    87502 

Re:     March  1,  1978  Inquiries 

Dear  Mr.  Murphy: 

I  have  received  the  letter  with  special  areas  of  concern  from  your 
office.  In  a  telephone  conversation  with  Mr.  Joe  Gonzales,  regarding 
that  question,  several  Incorrect  statements  were  made.  This  letter  will 
correct  those  errors  and  clarify  your  questions. 

In  answer  to  your  specific  questions: 

1.  The  Impact  on  farming  would  be  minimal  because  most  farmland 
1s  private  and  no  development  will  be  undertaken  on  private 
lands  except  where  minerals  are  still  under  the  jurisdiction 

of  the  Federal  Government.  Grazing  would  not  be  seriously 
effected  because  the  size  of  geo thermal  development  Is  small 
(less  than  one  square  mile). 

2.  Geothermal  operations  (especially  exploration)  utilize 
skilled  labor  that  1s  normally  not  taken  from  the  local  labor  pool 
(except  for  construction  activities).  Development  and  production 
of  electricity  from  geothermal  resources  normally  employ  about  15 
people,  the  majority  of  which  are  not  taken  from  the  local  labor 
pool.  Construction  would  cause  the  greatest  Impact  1n  terms  of 
housing  and  employment. 

3.  Inflationary  impacts  would  probably  occur  during  the  construc- 
tion phases  but  once  again  due  to  the  limited  number  of  people 
would  not  be  severe. 

4.  Most  exploration  activities  will  be  confined  to  existing 
roadways. 

5.  Water  resources  will  be  adequately  protected  through  stip- 
ulations 1n  the  leases  and  Geothermal  Resource  Orders. 
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6.  Exposed  hot  springs  are  protected  under  Geo thermal 
Resource  Orders.  No  activities  are  allowed  within  1,000 
yards  of  existing  hot  springs  or  fume roles. 

7.  The  basis  for  geothermal  leasing  1s  the  Geothermal  Steam 
Act  of  1970.  The  method  employed  1s  to  protect  sensitive 
areas  by  Environmental  Analysis  Records.  This  action  1s 
usually  Initiated  by  a  lease  application. 

8.  Financially,  the  counties  would  receive  Income  from  the 
State  which  received  37H*  of  the  Federal  revenues. 

All  of  these  points  except  two,  three  and  eight  will  be  discussed 
1n  great  detail  within  the  EAR/TE.  Two,  three  and  eight  will  be 
briefly  discussed  as  I  have  summarized  above. 

We  welcome  any  additional  Inquiries  from  your  office  and  will  keep 
you  Informed  as  to  our  progress. 


Acting  j 


Sincerely  yours, 

/S/  Bill  W.  Sharp 

L.  Paul  Applegate 
District  Manager 


CNelsemdc 
3/6/78 
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March   1,    1978 


Craig  J.  Nelson 
Bureau  of  Land  Management 
Albuquerque  District  Office 
P.  O.  Box  6770 
Albuquerque,  N.M.   87107 

RE: 


Geothermal  Leasing  in 
Ojo  Caliente  Area 


Dear  Mr.  Nelson: 


The  District  has  received  your  agency's  mailing 
describing  the  analysis  of  proposed  geothermal 
leasing  in  the  Ojo  Caliente  area. 

There  are  several  areas  of  concern  which  should  be 
considered  in  any  assessment: 

1.  impact  on  existing  businesses,  e.g.,  the 
Ojo  Caliente  Mineral  Springs,  farming, 
ranching; 

2.  effect,  if  any,  upon  local  employment  and 
on  housing; 

3.  inflationary  impact  upon  a  predominantly 
low-income  area; 

4.  access  routes  for  transportation  of  explora- 
tion equipment; 

5.  impact  upon  groundwater;  and, 

6.  affect  upon  other  exposed  hot  springs  par- 
ticularly those  privately  owned  north  from 
Ojo  Caliente  to  La  Madera. 

In  addition,  we  would  like  to  be  apprised  of  the 
method  or  basis  for  the  granting  of  leases. 

Since  the  area  in  question  is  within  county  juris- 
diction it  is  conceivable  that  leasing  may  have  an 
impact  upon  tax  revenues  such  as  the  level  of  pay- 
ments in  lieu  of  taxes.   While  this  may  not  be  an 


'Executive  Committee 
Member 
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appropriate  subject  for  an  environmental  assess- 
ment we  are  sure  the  affected  counties  would  like 
this  researched  at  some  point. 

Thank  you  for  the  opportunity  to  comment. 

Sincerely, 

NORTH  CENTRAL  NEW  MEXICO 
ECONOMIC  DEVELOPMENT  DISTRICT 


Leo  T .  Murphy 
Executive  Director' 


JSG/ccm 

cc :  Rio  Arriba  County 
Taos  County 


Appendix  H 


"'     •     i.TNT 
ANADARKO  PRODUCTION  COMPANY 

^^dteS^^W^f  C°mPanV  Subsidiary  pQ   &QX  ,  33Q 

|SftD    K  A 10  •     <-  4  Houston.  Texas  77001 


L 


(713)526-5421 


""aU--^-  Feburuary  28,  1978 


Mr.  Craig  J.  Nelson 

BLM  Albuquerque  District  Office 

3550  Pan  American  Freeway,  N.E. 

P.  0.  Box  6770 

Albuquerque,  New  Mexico  87107 

Dear  Mr.  Nelson: 

Please,  include  our  company,  attention:  Geothermal  Geologist,  for  any 
further  information  and  mailings  regarding  Ojo  Caliente,  N.  Mexico 
geothermal  area. 

Thank  you. 


^.'B./^/ptak 
Regional  Geologist 


JBS:bb 
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POWER  FOR  ARIZONA'S  PROGRESS 


Mr.  Craig  J.  Nelson 

BLM  Albuquerque  District  Office 

3550  Pan  American  Freeway,  N.  E. 

P.  0.  Box  6770 

Albuquerque,  New  Mexico   87107 

Re:   Correspondence  #4110 

Dear  Mr.  Nelson: 

We  are  in  receipt  of  Mr.  L.  Paul  Applegate's  correspondence  of  February  22, 
1978  concerning  the  proposed  geothermal  leasing  area  near  Ojo  Caliente,  New 
Mexico  and  we  would  like  to  be  included  on  the  mailing  list  for  further 
information. 

Please  send  any  further  information  to: 

Earl  E.  W.  Kearly 

Fuels  Resource  Administrator 

Arizona  Electric  Power  Cooperative,  Inc. 

P.  0.  Box  670 

Benson,  Arizona   85602 


Thank  you  for  your  consideration. 


Sincerely, 


Earl  E.  W.  Kearly 

Fuels  Resource  Administrator 


EEWK:rh 


ARIZONA     ELECTRIC     POWER     COOPERATIVE.    IMC 
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AMERICAN  NATIONAL  BANK  BUILDING  P.O    BOX  12058, 
AMARILLO,  TEXAS  70101  •  PHONE  806/376  6741 
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February  28,  1978 
A-35 


Mr.  L.  Paul  Applegate 
Bureau  of  Land  Management 
P.  0.  Box  6770 
Albuquerque,  NM  87107 

Gentlemen: 

Reference  is  made  to  your  form  letter  of  February  22,  1978,  your  file 
4110,  that  was  sent  to  Cherokee  &  Pittsburg  Coal  &  Mining  Company,  rel- 
ative to  the  proposed  leasing  of  140,000  acres  of  BLM  &  Forest  Service 
Federal  land,  near  Ojo  Caliente,  New  Mexico  for  geothermal  exploration. 

It  is  our  opinion  that  this  is  the  best  and  most  equitable  way  to  en- 
courage responsible  companies  to  explore  and  develop  this  unique  alternate 
energy  souce.   Less  damage  to  the  environment  is  less  likely  to  occur  on 
geothermal  development  than  other  forms  of  mineral  extraction  or  explo- 
ration. 

When  the  environmental  analysis  is  completed,  we  would  appreciate  being 
placed  on  your  mailing  list. 


Guy  W.  Leach 
Geothermal  Manager 


ej 

cc:  Mr.  D.  L.  Walsh 
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Harold  Messing 

Trout  Unlimited  Acting  President 

Jemez  Chapter  #201 

P.  0.  Box  544 

Los  Alamos,  NM    87544 

RE:     March  1  Inquiry 

Dear  Mr.  Hesslng: 

Thank  you  for  your  Inquiry  on  proposed  geo thermal  leasing  1n 
the  Ojo  Caliente  area.     We  will  Include  year  organization  on 
the  mailing  list  for  further  Information  Including  draft 
revie  *. 

As  for  your  specific  concerns  regarding  stream  quality  in 
Vallecitos  and  Tusas  Creeks  with  respect  to  brown  trout 
habitat  and  geothermal  compatibility,  I  would  like  to  make 
the  following  comments: 

1.  Water  resources  are  recognized  as  being  of  extreme 
(1f  not  primary)  Importance  to  the  entire  ecosystem 
1n  the  Ojo  Caliente  area.     The  BLM's  primary  objec- 
tive 1s  to  maintain  high  quality  1n  the  existing 
environment  through  proper  management. 

2.  The  nature  of  our  document  1s  to  anticipate  all 
possible  Impacts  and  make  recommendations  and  stipu- 
lations which  would  eliminate  or  reduce  those  impacts. 

Our  water  resource  evaluation  will  contain  numerous 
stipulations  and  reference  to  Geothermal  Resource 
Orders  which  will  insure  protection  and  possibly 
Improvement  In  the  present  environment. 

We  will  be  looking  forward  to  your  comments  on  the  draft  docu- 
ment which  should  be  made  available  1n  April  of  this  year.  If 
you  have  any  future  questions,  please  contact  Craig  J.  Nelsen, 
at  the  above  address  or  call  766-2455. 

Sincerely  yours, 

/s/  Rodney  Harris 
L.  Paul  Applegate^^g 
District  Manager 

C.  Nelsen  (bss)  3/6/78 
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IN    REPLY   REFER  TO: 

4170 


United  States  Department  of  the  Interior 

HERITAGE, 'CONSERVATION    AND    RECREATION    SERVICE 
Formerly    BUREAU  OF  OUTDOOR  RECREATION 

South  Centra]  Regional  Office 

}/,/(ftt#  PlaAagSDOl  garble  N.E.,  Room  211 

Albuquerque,  New  Mexico   87110 


lLLII^-i. 


March   1,    1978 


Memorandum 


To: 


Craig  Nelson,  Bureau  of  Land  Management,  Albuquerque  District 
Office 


From:     Regional  Director,  South  Central  Region 

Subject:   Proposed  Lease  of  140,000  acres  in  North  Central  New  Mexico 

for  Geothermal  Resource  Exploration,  Development  and  Production 

This  responds  to  your  request  for  our  comments  on  the  subject  proposal. 
The  following  comments  are  made  on  a  technical  assistance  basis  only. 

Located  in  the  general  project  vicinity  are  numerous  recreation  sites 
including  the  Rio  Grande  Gorge  State  Park,  Ghost  Ranch  Museum  and 
several  roadside  rest  areas.   Dedicated  recreation  areas  within  the 
National  Forests  are  also  located  in  the  area.   Measures  to  avoid 
or  minimize  any  adverse  impacts  due  to  the  proposed  project  should  be 
developed  and  discussed  in  the  environmental  assessment. 

El  Rito  Campus  Park  and  Playground,  which  has  been  funded  in  part  with 
Land  and  Water  Conservation  Fund  monies,  is  located  within  the  project 
boundary. 

The  Land  and  Water  Conservation  Fund  Act  of  1965,  as  amended,  Section 
6(f)  states  that  no  property  acquired  or  developed  with  assistance  from 
the  Fund  shall  be  converted  to  other  than  public  outdoor  recreation  uses 
without  the  approval  of  the  Secretary  of  the  Interior.   If  such  conversion 
is  anticipated,  Ms.  Leila  Andrews,  State  Planning  Officer,  New  Mexico 
State  Planning  Office,  505  Don  Gaspar  Avenue,  Santa  Fe,  New  Mexico  87503, 
who  administers  the  Fund  in  New  Mexico  should  be  contacted  to  initiate 
the  process  for  obtaining  approval  of  the  Secretary  of  the  Interior. 
Coordination  efforts  related  to  conversion  should  be  stated  in  the  final 
document. 


We  appreciate  the  opportunity  to  comment  on  this  statement. 


^^^V^P- 
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'•'-u.rtu.Wr  ^  ,  901  MENDOCINO  AVE 

Geothermtx  Berkeley. ca. 94707 


ESB.  KOENIG     (415)524-9(2;^    9       nq.    on 
tRAY  C.  GARDNER     (503)  482-2605       3  '    '  U 


JAM 
MURRAY 


-w  -.  i».M. 


Mr.  Craig  J  Nelson 
BLM  Albuquerque  District  Office 
3550  Pan  American  Freeway,  NE 
Albucuerque,  N.M.  87107 

Dear  Mr.  Nelson, 

I  have  received  your  announcement  proposed  leasing  of  public  land 
in  the  vicinity  of  Ojo  Caliente,  New  Mexico,  for  geothermal  explora- 
tion and  development.   I  have  no  questions  or  comments  at  this  time, 
but  would  like  to  be  on  the  mailing  list  for  further  information. 

Sincerely, 


Walter  R.  Wilde 
Staff  Geologist 
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78MAR I    a9:  lg 

A  NON  PROFIT  INTERDISCIPLINARY  RESEARCH  FOUNDATION 

ALBUGolm.  :  _  e.Q"flQ;€T>576,  albuquerque,  n.m.  87191 

ALBUQUERUUE.  N.M.  (505)  296-4836  or  296-4837 

March  1,  1978 


Mr.  Craig  J.  Nelson 

Bureau  of  Land  Management 

Box  6770 

Albuqueroue,  New  Mexico  87107 

Dear  Mr.  Nelson: 

We  would  like  to  be  placed  on  the  mailing  list  to  receive  informa- 
tion on  the  proposed  geothermal  resource  exploration,  development 
and  production  plans.   The  project  covers  approximately  1^0,000 
acres  of  land  located  in  north-central  New  Mexico.  As  anthropolo- 
gists, we  are  especially  concerned  about  the  biological  and  cultural 
resources  that  may  be  threatened  by  this  proposed  undertaking. 
Therefore,  we  would  like  very  much  to  be  kept  informed. 

Sincerely, 


Albert  E.  Ward 
Director 


AEW/bsw 
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SOHIO  PETROLEUM  COMPANY 


URANIUM  OPERATIONS 
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6001    MARBLE,    N.E.      SUITE    15 
ALBUQUERQUE,   NEW  MEXICO  87110 

TELEPHONE:  (505)  265  1648 


February  28,  1978 


Bureau  of  Land  Management 
Albuquerque  District  Office 
P.  0.  Box  6770 
Albuquerque,  New  Mexico  87107 

Attention:  Mr.  Craig  J.  Nelson 

Gentlemen: 

I  appreciate  the  opportunity  to  comment  on  the  proposed  geo- 
thermal  leasing  in  the  Ojo  Caliente  area.  It  is  my  opinion 
that  geothermal  is  one  of  the  least  environmentally  disruptive 
of  the  various  energy  sources  and  should  be  encouraged. 


Yours  very  truly, 


I 


Lloyd  I.  Barger 
Land  Manager 


em 
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United  States  Department  of  the  Interior 

SODQOBXB  ?C  KBOK  WX  XK8  X99  KW  X 

U.S.  Courthouse,,  Rm.  104 
Sair£_?jFe.,  NewiMvfexico  87501 


February  24,  1978 


Memorandum 
To: 

From : 


Mr.  Craig  J.  Nelson,  BLM  Albuquerque  District 
Office,  P.O.  Box  6770,  Albuquerque,  NM  87107 

Liaison  Officer  -  New  Mexico 


Subject:   Environmental  Assessment  Record  &  Technical 
Examinat  ion 

This  office  would  like  to  be  included  on  the  mailing 

list  for  further  information  on  the  above  subject. 

Our  mailing  address  is: 

U.S.  Bureau  of  Mines 
New  Mexico  Liaison  Office 
U.S.  Courthouse,  Rm .  104 
Santa  Fe,  New  Mexico  87501 


Herman  W.  Sheffer 
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EARTH  POWER  CORPORATION 

522  SOUTH  BOSTON  AVENUE 


P.O.  BOX  1566,  TULSA,  OK.  74101 


918-587-9704 


FEBZ7    AlO:  29 


February  24,  1978 


ALEJbU--;-- 


:..  K.M. 


Mr.  Craig  J.  Nelson 

Bureau  of  Land  Management 

District  Office 

3550  Pan  American  Freeway,  NE 

P.  0.  Box  6770 

Albuquerque,  New  Mexico  87107 

Dear  Mr.  Nelson: 

I  can  see  no  possibility  for  any  adverse  environmental 
or  economic  effects  from  the  leasing  of  lands  in  the 
Ojo  Caliente  area  of  New  Mexico.   This  is  particularly 
true  if  day  to  day  operations  are  being  administered 
by  the  Bureau  of  Land  Management  and  the  Forest  Service 

We  would  like  to  be  included  on  your  mailing  list  for 
future  information. 


ours 


£r-Xu^^S 


Ronald  C.  Barr 
President 
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26  Feb   78 

Mr.  Craig  Nelson 
BLM  Dist.  Office 
Albuquerque,  N.M. 

Dear  Mr.  Nelson: 

I  am  interested  in  your  letter  of  22  Feb  concerning  geothermal 
experimentation  near  Ojo  Caliente. 

I  cannot  speak  for  the  Izaak  Walton  League  (to  whom  your  letter 
was  addressed) ,  but  I  personally  feel  that  geothermal  exploration 
of  this  sort  is  very  desirable  s_o  long  as  construction  in  the  area 
is  held  to  a  minimum  and  is  compatible  with  the  natural  environment. 
In  general,  I  think  we  should  be  doing  all  possible  to  encourage  the 
development  of  alternative  sources  of  energy. 

Yes,  please  put  me  on  your  mailing  list  for  more  information. 

Since 

David  Remley^ 

2904-  Blake  Road,  S.W. 

Albuquerque,  N.M.,  87105 
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JERRY    APODACA,  Governor 

FERNANDO   E.C.   DE    BACA,  Executive  Director'  ■    L;  I  ['  L- 


fl 


ENVIRONMENTAL  IMPROVEMENT  AGENCY 
Air  Quality  Division 


•*-c -*-»-/ v., . 


December  21 ,  1977 


TLtH  LI  "H  and 

OCIflL 
£RVIC£S 

department 


PH   (505)   827-5271 
Ext.   356 


Mr.   Craig  Nelson 

Bureau  of  Land  Management 

3550  Pan  American  Boulevard 

P.  0.   Box  6770 

Albuquerque,  New  Mexico  87107 

Dear  Mr.  Nelson: 

Enclosed  is  a  copy  of  the  State  of  New  Mexico  Ambient  Air  Quality  Data  Sum- 
maries for  1973  -  1976.  If  you  have  any  questions  or  need  further  information, 
please  call  me. 

Sincerely, 


Cec  ilia  Williams 

Quality  Assurance  Coordinator 

Air  Monitoring  &  Surveillance 

CW:dw 


Enclosures:  as  indicated 
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Mrs.  Joan  A.  Lowery 

Box  2 

La  Madera,  New  Mexico  87539 

Dear  Mrs.  Lowery: 

Thank  you  for  the  Inquiry  regarding  geothermal  leasing  1n  the  Ojo  Caliente 
area.  There  seems  to  be  a  good  deal  of  confusion  regarding  surface  rights 
and  geotheonal  leasing  from  area  residents.  Hopefully  this  letter  will 
clear  the  issue. 

Since  1970,  with  the  passage  of  the  §eothermal  Steim  Act,  the  federal 
government  has  encouraged  the  leasing  and  development  of  federal  lands 
(or  private  Inds  with  federal  minerals  reserved)  for  geothermal  develop- 
ment. In  areas  which  have  received  Interest,  the  surface  administering 
agency  has  prepared  environmental  analysis  records  to  study  the  effects 
that  leasing  would  have  on  the  area.  Lease  applications  1n  the  Ojo 
Caliente  area  have  Initiated  this  environmental  analysis  record  and 
technical  examination  (EAR/TE)  to  be  prepared  by  the  BLM.  Since  a  portion 
of  the  assessment  area  Is  on  Forest  Service  land  they  will  be  requested 
to  review  the  document  before  a  draft  1s  released  for  public  review.  The 
anticipated  release  date  of  the  draft  is  May  15th  at  which  time  1t  will  be 
made  public  and  comments  which  are  received  will  be  Incorporated  Into  the 
final  document. 

With  respect  to  grazing  and  your  specific  questions  I  would  like  to 
emphasize  the  following  points: 

(1)  The  most  severe  Impact  of  granting  a  geothermal  lease  would  be 
the  development  of  an  electrical  generating  plant.  This  usually 
occupies  about  one  square  mile  of  land  and  consist  of  about 
fifteen  wells  with  hot  water  pipelines  connecting  to  a  central 
steam  power  plant. 

(2)  The  leasee  has  no  surface  rights  except  1n  the  development  of 
the  geothermal  resource. 

(3)  Geothermal  development  because  of  its  small  restricted  nature 
does  not  conflict  with  current  grazing  use  of  federal  land.  In 
the  case  of  individual  allotments  in  the  Ojo  Caliente  area  this 
would  probably  result  1n  a  15  AUM  reduction  maximum  If  development 
takes  place. 

(4)  Preliminary  studies  by  geologist  and  geochemlst  at  the  University 
of  New  Mexico  Indicate  a  low  potential  for  a  power  generating 
resource  1n  the  Ojo  area.  Exploration  will  prove  or  disprove 


Appendix  H 


this  preliminary  evaluation. 

(5)  These  lease  applications  are  presently  1n  a  non-compet1t1ve 
status  which  means  that  no  area  has  received  two  or  more 
Interested  parties  applications.  No  preference  1s  granted 
to  local  residents  1f  a  property  goes  competitive. 

(6)  If  a  local  resident  1s  granted  a  lease  he  would  be  required 
to  pay  the  annual  rent  which  would  be  a  minimum  of  $1.00/acre. 
As  already  stated  this  lease  would  not  Insure  any  surface  use 
other  than  for  development  of  the  resource  (I.e.,  grazing  1s 
not  permitted  by  possession  of  a  geothermal  lease). 

(7)  Many  of  the  high  potential  areas  are  located  on  private  lands 
1n  the  R1o  Ojo  Callente  Valley.  Since  the  minerals  are  (1n 
most  cases)  owned  by  the  surface  owner  these  resources  could 

be  developed  by  local  residents.  The  most  reasonableappHcation 
seems  to  be  space  heating,  greenhouses,  or  lumber  processing 
plants.  All  of  these  would  help  alleviate  the  economic  struggle 
that  residents  have  experienced  the  last  ten  years. 

If  you  have  any  further  questions  please  feel  free  to  contact  Gralg  Nelsen 
at  this  office  or  call  766-2455.  We  are  definitely  Interested  1n  keeping 
you  Informed  and  will  make  a  draft  copy  of  the  EAR/TE  available  to  you 
for  comment. 

Sincerely  yours, 

/s/  Gordon  A-  Frashier 

L.  Paul  Applegate    ^^9 
District  Manager      ACWU» 

C.Nelsen/ag 
March  22,  1978 


( 
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Box   2 

La  Madera,  N.M.  87539 
March  19,  19 "8 

In  Re  4110 

Craig  J.  Nelson 

Bureau  of  Land  Management 

Albuquerque.  N.M.  87107 

Dear  Mr.  Helson, 

I  d  be  very  much  interested  in  being  included 
in  the  mailing  list  for  further  information  on  geo- 
thermal  resource  exploration,  development,  and  pro- 
duction. 

Being  one  of  many  ranchers  in  the  area  designated, 
may  I  poise  a  few  questions? 

(1)  Do  we  ranchers  who  have  grazing  permits  quali- 
fy as  lessees  for  the  above,  or  are  we  denied  priority 
in  favor  of  those  that  have  never  otherwise  been  inter- 
ested in  the  BLM?  A/crucial  matter. 

(2)  I  am  interested  because  the  people  here 

that  have  leased  from  the  BLM  have  had  quite  a  struggle 
economically   the  jsast  10  years.   The  mainstay  has  been 
cattle  and  tourism.   Is  it  fair  that  leases  should  be 
transferred  from  one  group  to  another  without  some 
economic  benefit?  The  rancher  should  have  at  least 
some  opportunitv  to  recoup  his  losses  or  be  recompen- 
sated  in  some  way  for  having  been  the  first  user  of 
the  BLM. 

(3)   It  is  certain  that  the  loss  of  grazing  pri- 
vileges will  hurt  thefsmall   raneher  and  tha4:  he  should 
be  considered  ss   he  Has  contributed  to  the  BLM  in  the 
interim.   H&  should  be  given  the  opportunity  to  develoD 
the  leases  he  now  holds  in  preference  to  a  newly  come 
individual  or  corporation  who  has  never  before  contri- 
buted ang  sweat  to  the  BLM. 

(4)  The  rancher  is  already  in  the  energy  producing 
business:   we  still  need  beef  for  energy , sustenance 
also^  as  anyone  knows  who  has  tried  to  live  without  it. 
1he  two  kinds  of  production  might  go  very  well  together 
as  the  rancher  is  phsed  out  o£  if  the  exploration  fails 
the  rancher  is  not  ruined  meanwhile.   Should  he  not  be 
considered  the  natural  lessee  if  he  so  chooses?   Other- 
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wise,  it  appears  to  be  robbing  one  class  for  the  bene- 
fit of  another.   Too  much  of  that  has  occurred  in  the 
past  and  it  ought  to  be  stopped  now.   In  fact,  it  ma" 
be  the  only  way  the  multiple  use  idea  can  be  made  to 
work  in  fairness  to  all.   I,  myself  a  rancher,  am  very 
much  interested  in  applying,  and  1  think  there  are 
other  ranchers  who  feel  likewise. 

Thank  vou  for  listening, 


Sincerely, 
Joan  A.  Lowery 


T 


Appendix  H 


■hfielclCompany        North  American  ing  Division 

f         Po.s        lice  Sox 

Dallas.  Texas  75*.^  i 
Telephone  214  651   5151 
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March  30,  1978 

Mr.  L.  Paul  Applegate 

District  Manager,  BLM 

3550  Pan  American  Freeway,  N.E. 

P.  0.  Box  6770 

Albuquerque,  New  Mexico  87107 

Subject:  Ojo  Caliente,  New  Mexico 

Environmental  Assessment  Record  and 
Technical  Examination,  Geothermal 

Dear  Mr.  Applegate: 

In  reference  to  your  letter  of  February  22,  1978,  discussing 
the  above  subject,  please  place  my  name  on  the  mailing  list 
to  receive  all  future  information  developed  by  the  BLM  on 
the  Ojo  Caliente  area. 

Thank  you. 


Sincerely, 


/ 


C.  M.  Bonar 

Manager,  Geothermal  Exploration 

CMB/jan 


I 
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United  States  Department  of  Agriculture 
forest  service 

Carson  National  Forest 

P.O.  Box  558 
Taos,  New  Mexico  8757V  PL  \]     A  Q  '  ?  7 


a  u 


2820 
April IMa,  1978 


Mr.  Craig  Nelsen 
Bureau  of  Land  Management 
Albuquerque  District  Office 
3550  Pan  American  FWy.,NE 
Albuquerque,  NM  87107 

Dear  Craig: 


A    18    MILES 

R.7E. 


much  concern  in  the  general  area.     Is  there  any  way  of 
knowing  at  this  time  which  of  the  four  general   systems, 
vapor  dominated,  hot  water,  hot  dry  rock  or  geopressured 
is  likely  to  be  found  in  the  Ojo  Caliente  area?     What 
are  the  water  supply  needs  for  that  system  and  what  are 
the  alternatives  for  meeting  that  need? 

?n,pag!J37  (4)(bH2)'  there  is  the  statement  that  it 
takes  60,000  gallons  of  water  to  drill   a  well.     It 
might  be  helpful   if  additional   information  could  be 
given  as  to  sources  of  water  and  effects  of  usinq  this 
water."  3 

2.     "On  page  98  under  number  2  Recreation  Values,  a.     Off-Road 
Vehicle  (0RV)  a  number  5  problem  should  be  added      The 
suggested  wording  is  as  follows: 

The  La  Cueva  Erosion  Exclosure  in  parts  of  Sections  22, 
23,  24,  25,  26,  27,  and  28,  T25N,  R8E,  has  been  closed  to 
all   uses  since  1940  because  of  extreme  erosion  problems. 

Enclosed  is  a  h  inch  scale  map  of  the  La  Cueva  Exclosure  for 
BLM  use  in  the  subject  EAR,  if  necessary." 

You  and  your  team  are  to  be  complimented  on  a  well   prepared  report 
as  evidenced  by  only  two  comments,  report, 

Sincerely, 

CHARLES  J.   Bf#DT 
Lands  Staff  Officer 

Enclosure 

MOO-U  (1/69) 


We  have  completed  the  staff  review  of  the  draft  EAR/TE  for  the  Ojo  "E 

Caliente  Geo thermal  Leases.  Our  comments  are  as  follows: 

1.  "Water:  its  quantity,  quality  and  availability,  is  of  L 


ID 
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Form  1541-3 
"nly  1965) 

ormerly  4— 1399  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


Name 


O     0&*/G>    /O&S&O 


lceAuso.    /),±r.    OfTtas   lui 


Office 
Location 


Telephone  Number 


KeG-ZtfSS 


Name 


/k-r    /Jo/tA^rs 


Office 


Location. 


/l^o.JXtL 


Telephone  Number 


Purpose  of  Call: 

Th&       £Afi-f<72»         Ayjj)        fbSS/6^       C£>o  <F*^CTS     O^/T^      7^zS~ 

Mrrto  &L&    Putti§    t^rm     thM.     /fzso     t04+s>~tt± 


rz> 


Explanatory  Remarks: 


Ajl^ 


(Signature) 


CONFIRMATION  COPY 


Appendix  H 


Form  1541-3 
"uly  1965) 

'ormerly  4— 1599  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 


CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 

T 
O 

Name-                     .   . 

F 
R 
O 
M 

Name       i                "y^ 

"^ao.  lb,zr.      2^f 

4-/L&*     ££l>77f&7Z+1+€-   \JPac.     OS&S 

°°T^u  Q^ata^r  ,    &  M^ 

Location                "N                       a 

Telephone  Number        _,  ,                ,        _ 

Telephone  Number 

Purpose  of  Call: 
D^-Q^/^j         c^^l-OT)       TO         /AJ>£-o/Z,^       M£T       T7+AT      TJtZC     GxJJ^-CXor^ 

Explanatory  Remarks: 


J  am  £<*>,}  177 


CONFIRMATION  COPY 
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Form  1541-3 
'*uly  1965) 

'ormerly  4— 1599  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


-JoaJ       •&^/Z(+AW 


Name 


CjLMu      AJgLS&O 


Office, 


l7h-&o  h*.  'hi,M 


Location 


o.   ■  P  »- 


Telephone  Number 


7b  G    Zf/ZS 


Name 


,4^-*     Qe*Z>77&Z«<*~  Sfcrz.      CSCS 


Location 


/9  /" 


Telephone  Number 


Purpose  of  Call: 

&,<Z2^rtrt^LtuA^        L^A^,>0&        J^AILJtZ^     r*UM      -7&ZT     cVJ£5, 

*e&o,  ******      ^^      £ASC/T?r     »M*ur  2^Co^L-i^t      v 
Azso     /L<zFGKje»*r     tv      S^u&l    Cry     4&*/&r  owss**. 

<?p  J/.v*>zJh*~>Z       //Of'JT       /^7L*+1         U5&^>. 

Explanatory  Remarks: 


(Date)      ' 


CONFIRMATION  COPY 


^CLjsi 
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Form  1541-3 
'»uly  1965) 

"onnerly  4— 1599  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


Same(}fMr       D&S&d 


Office 


Location 


Telephone  Number 


Name 


Office 


foiVj      He  Uao^rC-D 


l«»nVir>nf»   Numhpf 


Location 


Telephone  Number 


Purpose  of  Call: 


Explanatory  Remarks: 


CONFIRMATION  COPY 
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Form  1541-3 
"illy  1965) 

ormcrly  4— 1599  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


Name 


(L 


Office 


£4/£> 


D 


£2^><27.J 


Location 


Telephone  Number 


Name 


Office 
Location 


t=>e/t*    &>u*bn  i 


&L>&2fO    £>P   _/tC&A*J     Ar*f*AiC  J> 


Telephone  Number 


Purpose  of  Call: 


Explanatory  Remarks: 


J     (Date^~ 


^v_ 


CONFIRMATION  COPY 
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Form  154J-3 
"uly  1965) 

onoerly  4-1599  a) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

C0NFIRMA7  ON/REPORT  OF  TELEPHONE  CONVERSATION 


Name 


H/LUe     ^O 


dtll'L 


Office  ^  "7> 


Location  ^ 

good    rtKSul     Ph. 


Telephone  Number     _*, 


766  -ZfSi^ 


Name/} 


Office 


3^/f 


Location  /)  A  r~ 


Telephone  Number 


T^-z/sS" 


Purpose  of  Call 


Explanatory  Remarks: 


(Date) 


( I  (Signature) 


rr>KJC!DM  ATlOkl    rftPY 
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Form  1541-3 
'fuly  1965) 

tnaerly  4-1590*) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


"TW/fr   /U&js&j 


Office 


2^1 


Locatio: 


*%2-*q  /  /a  ma  , 


Telephone  Number 


7££  ~  2-<fs£ 


Name 


Office, 


-&OB       60i±CJMtS 


l7k*v0j>  Axm&L   (L 


Location 


'Po£fa     ,  /J&O   M&liCO 


Telephone  Number 


*3f3-tf/// 


Purpose  of  Call: 

K)3Ml       Q^u      An^     A)°T      C*ri  Ofr^D     •Jo^T     f&S7fbO*>7) 


Explanatory  Remarks: 


^Lo^&\ 


AfJU^ 


(Signature) 


CONFIRMATION  COPY 
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Form  1541-3 
'Tuly  1965) 

formerly  4-1599 •) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

CONFIRMATION/REPORT  OF  TELEPHONE  CONVERSATION 


name    /)  .  , 


Office 


6U± 


Locatio 


7U>.    MM. 


Telephone  Number 


1U^2^ 


Name 


Office 


£/££ iD-MUtoA 


/J,M.     C4TT2J?   (&e*«>&?zjs    As^sJ 


Location 


Telephone  Number       -psj-j       f\<~Acf 


Purpose  of  Call: 


Explanatory  Remarks: 


(Date) ' 


CONFIRMATION  COPY 


I  /(Signature) 
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ALBUQUERQUE  DISTRICT  NEWS  RELEASE 

News  Release  Topic:  OZo    c*u^T*  g£or^^„  ^ 

For  Release:  a/aijjs  

Contact: YYl  ,   \<*>cr  

Contributing  Individuals:      C  .  IV V  1 

Distribution:     (Circle  Categories) 

Albuquerqte  District  Mailing  List 


SOW 


1. 

2. 

3. 


6. 
7. 
8. 
9. 
10. 


Federal  Agencies 

State  Agencies 

Local /Regional 

News  and  Wire  Services 

T.V.  and  Radio 

Local  Elected  Officials 

U.S.  Representatives 

NM  Legislators 

Recreation 

Energy 


11.  Environmental 

12.  Range 

13.  Business 

14.  Wildlife 

15.  Geology  (non-energy) 

16.  Cultural  Resources 

17.  Forestry 

18.  Spanish/Indian 

19.  General  Interest  Groups 

20.  Citizens 


Appendices 

A.  Rio  Grande  Mailing  List 

1.  Allottees  Section  13 

2.  Allottees  Section  16 

3.  Interested  Citizens 

B.  Coal  Environmental  Statement 


C.  Roadless  Review 


Appendix  H 


4110 


The  Bureau  of  Land  Management  1s  seeking  public  comment  on  the 
environmental  and  economic  effects  of  leasing  approximately 
140,000  acres  of  lands  1n  north-central  New  Mexico  for  geothermal 
resource  exploration,  development,  and  production.    The  land  1s 
located  near  Ojo  Callente  and  Includes  land  administered  by  the 
ELM  and  the  Forest  Service. 

The  operations  Involved  1n  geothermal  exploration  activities  are 
similar  to  those  employed  in  oil  and  gas  exploration.     Drilling 
activities  are  undertaken  in  an  attempt  to  extract  heat  from 
rocks  below  the  surface  of  the  earth  using  water  as  a  heat  transfer 
medium.    Development  of  geothermal  energy  often  entails  several 
productive  holes  and  an  electrical  generating  plant,  all  situated 
within  about  a  one-squa re-mile  area. 

In  response  to  lease  applications,  the  BLM  Albuquerque  District 
Office  has  Initiated  an  Envl ronewntal  Assessment  Record  and 
Technical  Examination.    This  document  will  discuss  the  economics 
of  the  proposal,  the  geothermal  methods  to  be  employed,  environ- 
mental effects. 

Any  comments  or  questions  on  the  proposed  action  should  be  directed 
to  Mr.  Craig  J.  Nelson,  BLM  Albuquerque  District  Office,  3550  Tan 
American  Freeway,  NE,  (P.  0.  Box  6770),  Albuquerque,  New  Mexico 
87107,  (telephone  766-2455),  by  March  20  to  be  Included  1n  the 
environmental  analysis.    Send  your  name  and  address  1f  you  would 
like  to  be  Included  on  the  mailing  list  for  further  Information. 

Sincerely  yours, 


L.  Paul  Applegate 
District  Manager 

Enclosure 

■  KERR/rjr 
2/17/78 


Appendix  H 


(?tf 


At"* 


I 


Lovington  Leader 


FFE&2  81Q78 

Um  M«»ieo  Pr«M  ClippiM  Burtiu 
Albuqutrqu*.  N.  M 

'*T  COMMENT   SOUGHT^,  7 
ALBUCUERCUE     .(AP)^'  +  | 

The  fljirtfli)  nf  T  ind  M"",?*- 
menUs  »skinE  'or  Public  ccm. 
merit  on  the  proposed  leasing  of 
140,000  acres  in  north- central 
New  Mexico  for  geotherrnal  re. 
source  exploration  and  develop- 
ment. The  land,  near  Ojo  C». 
ltente,  is  administered  by  the 
•BLM  and  the  Forest  Service. 
The  BLM  said  geotherrnal  ex. 
ploration  -involves  extracting 
heat  from  Subsurface  rocks  us- 
ing water  as  a  heat  tranter 
medium. 


Hobbs  News  Sun 


Wise-  t-iyptafiJ    \^- 


New  Unice  Prt»  Clippii*  ^*rma  } 

^  'commenTsolght  Vyn     (\.~Y£S\  4      U  Q 1 1 

ALBUQUERQUE     (APT    J-      ™    '  ^  H 

The  P>mt>»U   Of  ]  J»nH  M*pap«». 

ment  i&  asking  for  public  com- 
ment OB  the  proposed  leasing  of 
140,000  acres  in  oortb-cenlraJ 
New  Mexico  for  geotherrnal  re- 
source exploration  and 
development.  The  land,  near 
0)o  Calient*,  is  administered 
by  tbe^BLM  and  the  Forest 
Service.  The  BLM  said 
geotherrnal  exploration  'In- 
volves extracting  beat  from 
subsurface  rocks  using  water 
as  a  beat  transfer  medium. 
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Adair  unit 
summoned 

FARMINGTON  (AP)  -  A 
crew  from  Red  Adair's  fire- 
fighting  outfit  was  called  in 
today  to  try  to  put  out  a  gas 
well  fire  in  an  isolated  area 
10  miles  north  of  Navajo 
Dam  on  a  federal  oil  and  gas 
lease. 

John  Gumert.  a  spokes- 
man for  the  Jkirftan  nf  Land 
Management  in  Santa  Fe, 
saTbTthe  fire  erupted  Tues- 
day at  a  well  being  drilled 
for  Amoco  Production  Co.  of 
Fannin  gton. 

"It's  now  to  the  point 
where  the  derrick  and  ev- 
erything is  enveloped,"  he 
said.  •    , 

Amoco  Superintendent 
L.O.  Speer  said  Arapahoe 
Drilling  Co.  was  drilling  the 
well  for  Amoco  when  the 
fire  broke  out. 

Hesaidthecauseof  the 
blaze  or  the  amount  of  dam-  ; 
age  is  not  known.  •    ? 

Gumert  said  no  property 
or  people  are  endangered  by 
the  fire.  v       { 


Geothermal  Land 
Use  Study  Eyed   3P 


ESPANOLA  (AP)  -  The  Bu- 
reau of  Land  Management  is 
preparing  to  release  a  yearlong 
study  on  the  possibility  of 
leasing  public  lands  in  north- 
central  New  Mexico  for  geo- 
ihermaJ  purposes 

r\  _ i!_  -  *  • 


CUM6    NeW5 


i\m 


BLM  researchers  said  they 
explored  possible  geothermal 
development  of  up  to  140,000 
acres  of  federal  mineral  lands 
in  eastern  Rio  Arriba  County 
and  western  Taos  County 
The  land  involved  is  in  the 
"  Ojo  Calienle  and  El  RiLo  areas 
About  80,000  acres  are  man- 
aged by  the  BLM  and  60.000 
acres  are  part  of  the  Carson 
National  Forest 

Another  4^000  acres^of  pri- 
vate land  in  the  same  area  have 
been  designated  as  having 
geothermal  development 
potential. 

In  preparing  the  report  to  be 
released  in  April,  BLM  officers 
studied  the  environmental  and 
socioeconomic  factors  involved 
in  the  proposed  public  lands 
lease  The  researchers  have 
worked  on  the  report  for  a  year. 
"It  (the  report)  goes  into  all 
the  possible  environmental  ef- 
fects that  geothermal  leasing 
would  have  as  well  as  the  so- 
cioeconomic changes  that  may 
occur  if  geothermal  leasing  is 
unleashed  up  there,"  said  John 
Gumert,  BLM  public  affairs  of- 
ficer in  Santa  Fe. 

Gumert  said  the  public  will 
be  allowed  to  comment  on  the 
report  before  the  BLM  pre- 
pares a  final  assessment  of  the 
•proposed  leasing. 
'  So  far  three  applications 
have  been  submitted  to  lease 
property  for  geothermal  ex- 
ploration in  the  area  The 
applications  seek  the  use  of 
7,680  acres. 

The  applications,  all  sub- 
mitted by  Mary  Antweil  of 
Hobbs,  prompted  the  BLM  to 
launch  its  environmental  study. 
Gumert  said  he  expects  more 
people  to  submit  lease  appli- 
cations for  the  area. 

"There  are  several  areas 
around  New  Mexico  that  have 
geothermal  potential  and  I 
think  there  will  be  more  of  an 
interest  in  New  Mexico  in  the 
future,"  be  said. 
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Leasing  considered 

ESPANOLA  ( AP)  -  The  Bureau  of 
Land  Management  is  preparing  to 
release  a  yearlong  study  on  the 
possibility  of  leasing  public  lands  in 
northcentral  New  Mexico  for 
geothermal  purposes^  3 }  1 

BLM  researchers  said  they  ex-f 
plored  possible  geothermab 
development  of  up  to  140,000  acres  ofj 


federal  mineral  lands  in  eastern  Rio 
Arriba  County  and  western  Taos 
County. 

The  land  involved  is  in  the  Ojo 
Caliente  and  El  Rito  areas.  About 
80,000  acres  are  managed  by  the  BLM 
and  60,000  acres  are  part  of  the 
Carson  National  Forest. 

Another  40,000  acres  of  private  land 
in  the  same  area  have  been 
designated  as  having  geothermal 
development  potential. 

In  preparing  the  report  to  be 
released  in  April,  BLM  officers 
studied  the  environmental  and 
socioeconomic  factors  involved  in  the 
proposed  public  lands  lease.  The 
researchers  have  worked  on  the 
report  for  a  year. 

"It  (the  report)  goes  into  all  the 
possible  environmental  effects  that 
geothermal  leasing  would  have  as 
well  as  the  socioeconomic  changes 
that  may  occur  if  geothermal  leasing 
is  unleashed  up  there,"  said  John 
Gumert,  BLM  public  affairs  officer  in 
Santa  Fe.  -j 

Gumert  said  the  public  will  be 
allowed  to  comment  on  the  report 
before  the  BLM  prepares  a  final 
assessment  of  the  proposed  leasing. 

So  far  three  applications  have  been 
submitted  to  lease  property  for 
geothermal  exploration  in  the  area. 
The  applications  seek  the  use  of  7,680 
acres. 

The  applications,  all  submitted  by 
Mary  Antweil  of  Hobbs,  prompted  the 


BLM  to  launch  its  environmental 
study. 

Gumert  said  he  expects  more 
people  to  submit  lease  applications 
for  the  area. 

"There  are  several  areas  around 
New  Mexico  that  have  geothermal 
potential  and  I  think  there  will  be 
more  of  an  interest  in  New  Mexico  in 
tne  future,"  he  said, .       _  ~  . 
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J8LM  to  release 
geothermal  study 


ESPANOLA  (AP)  —  The  Bureau 
of  Land  Management  is  preparing  to 
release  a  yearlong  study  on  the 
possibility  of  leasing  public  lands  in 
northcentral  New -Mexico  for  geo- 
thermal purposes. 

BLM  researchers  said  they  ex- 
plored possible  geothermal 
development  of  up  to  140,000  acres  of 
federal  mineral  lands  in  eastern  Rio 
Arriba  County  and  western  Taos 
County. 

The  land  involved  is  in  the  Ojo 
Caliente  and  El  Rito  areas.  About 
80,000  acres  are  managed  by  the 
BLM  and  60,000  acres  are  part  of  the 
Carson  National  Forest. 

Another  40,000  acres  of  private 
land  in  the  same  area  have  been 
designated  as  having  geothermal 
development  potential. 

In  preparing  the  report  to  be 
released  in  April,  BLM  officers 
studied  the  environmental  and 
socioeconomic  factors  involved  in 
the  proposed  public  lands  lease.  The 
researchers  have  worked  on  the 


report  for  a  year.  »    '■ 

"It  (the  report)  goes  into  all  the 
possible  environmental  effects  that 
geothermal  leasing  would  have  as 
well  as  the  socioeconomic  changes 
that  may  occur  if  geothermal 
leasing  is  unleashed  up  there,"  said 
John  Gumert,  BLM  public  affairs  of- 
ficer in  Santa  Fe.  •     . 

Gumert  said  the  public  will  be 
allowed  to  comment  on  the  report 
before  the  BLM  prepares  a  final 
assessment  of  the  proposed  leasing. 
So  far  three  applications  have 
been  submitted  to  lease  property  for 
geothermal  exploration  in  the  area. 
The  applications  seek  the  use  of  7,680 
acres. 

Gumert  said  he  expects  more 
people  to  submit  lease  applications 
for  the  area. 

"There  are  several  areas  around 
New  Mexico  that  have  geothermal 
potential  and  I  think  there  will  be 
more  of  an  interest  in  New  Mexico  in 
the  future."  he  said.  " 
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BLM  ^pQriTh^Sbon  " 
On  (Zeoifiermal Leasing 


ESPANOLA  <  AP)  -  Th«  Bu- 
reau of  Land  Management  ts 
preparing  to  release  a  yearlong 
study  on  the  possibility  of 
les^ng  public  lands  in.  nortb- 
cantral  New  Mexico  for  geo- 
tbermaJ  purposes. 

BLM  researchers  said  they 
explored  possible  geothermai 
development  of  up  to  140,000 
acres  &  federal  mineral  lands 
in  eastern  Rio  Arriba  County 
and  westers  Taos  County. 

The  land  involved  is  tn  the 
0  to  Calient*  and  El  Rlto  areas. 
About  sums  acres  are  man- 
aged by  the  BLM  and  *&m 
acres  are  part  of  the  Carson 
National  Forest' 

Another  4Sy00n  acres  of  pri- 
vate land  tn  the  same  area  have 
been  designated  as  having 
geotbennal  development 
potentlaj. 

Ln  preparing  the  report  to  be- 
releaeed  ia  Acvti.  BLM  officers 
isnxbed  the  environmental  and 
"socioeconomic  factors  involved 
in  the  proposed  public  lands 
lease.  Tb*  researchers  have 
worked  on  the  report  for  a  year. 


"It  (the  report)  goes  arte  all 
the  possible  environmental  ef- 
fects that  geothermai  leasing 
would  have  as  well  as  the  so- 
cioeconomic changes  that  may 
occur  if  geothermai  leasing  is 
unleashed  up  there,"  said  John 
Gumert,  BLM  public  affairs  of- 
ficer in  Santa  Fa. 
'  Gumert  said  the  public  will 
be  allowed  to  comment  on  the 
report  before  the  BLM  Dre- 
pares  a  final  assessment  of  the 
proposed  leasing 

So  far  three  applications 
have  been  submitted  to  lease 
property  for  geothermai  ex- 
ploration in  the  area.  The 
applications  seek  the  use  of 
7^80  acres. 

The  applications,  aQ  sub- 
mitted by  Mary  Anfwetl  of 
Bobbs,  prompted  the  BLM  to 
launcb  tf*  environmental 
study. 

people  to  submit  lease  appli- 
cations for  the  area. 
!.'_  "There   are    several    areas 
areuad  Mew  Mexico  that  have 
geothermai    potential    and    I 


think  there  will  be  more  of  an 
interest  in  New  Mexico  in  the 
future,  "he  said  - 
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North  May  Get 
Geothermal  Play 


ESPANOLA  (AP)  -   TteJJu. 
mentis 


reau  of  Land   Managem 
ing  to   release    a 


preparing  to  release  4  year* 
long  study  on  the  possibility  of 
leasing  public  Una's  In  north* 
central  New  Mexico  for  gen* 
thermal  purposes. 

BLM  researchers  said  they 
explored  possible  geothernal 
development  of  up  to  140,000 
acres  of  federal  mineral  lands 
in  eastern  Rio  Arriba  County 
and  western  T*os  County. 

The  land  involved  is  In  the 
ojo  Caiiente  and  El  Rito  areas. 
About  80,000  acres  are  rain* 
aged  by  the  BLM  and  60,000 
acres  are  part  of  the  Carson 
National  Forest. 

Another  40,000  acres  of  pri* 
Tate  land  in  the  same  area 
have  been  designated  as  having 
geotbermal  development  poten* 
tUl. 

In  preparing  the  report  to  be 
released  in  April,  BLM  officers 
studied  the  environmental  and 
socioeconomic  factors  involved 
in  the   proposed    public    lands 


lease.  The'  researchers  have 
worked  on  the  report  for  a 
year.    , 

"It  (the  report;  goes  into  all 
the  possible  environmental   af*  I 
fects  that   geothermal    leasing  ! 
would  have  as  well  as  the  so*  ! 
cioecoooraic  changes  that  may  ' 
occur  if  geothermal  leasing  is 
unleashed  uo  there,"  said  John 
Gum  ert,  BLM  public  affairs  of- 
ficer In  Santa  Fe. 

Gum  ert  said  the  public  win 
be  allowed  to  comment  on  the 
report  before  the  ELM  pre* 
pares  a  final  assessm  ent  of  the 
proposed  leasing. 

So  far  three  applications  have 
been  submitted  to  lease  proper* 
ty  tor  geothermal  exploration 
In  the  area.  The  applications 
seek  the  use  of  7,680  acres. 

The  applications,  all  sub* 
mltted  by  Mary  Antwefi  of 
Hobbs,  prompted  the  BLM  to 
launch  its  environre  ental  study. 

Gum  ert  said  he  expects  more 
people  to  submit  lease  applW 
catlons  for  the  area. 

"There  are  several  areas 
around  New  Mexico  that  have 
geothermal  potential  and  I 
think  there  win  be  more  cf  an 
interest  In  New  Mexico  In  the 
future,"  be  said. 
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Ranchers 


asked  to  sign 

5.-7  * 

BLM  petitions 

The  U.S.  Bureau  of  Land  Management 
has  approved  creation  of  a  district  ad- 
visory board  if  area  ranchers  want  it. 

The  ranchers  and  other  permit  holders 
of  BLM  land  must  show  they  do  in  a 
special  election. 

To  call  such  an  election,  the  proper 
petitions  must  be  signed. 

These  petitions  are  available  in  the 
offices  of  Quinn  Realty  and  Porcher  Real 
Estate  in  Deming. 

Fifty -one  percent  of  all  BLM  per- 
mittees in  the  Las  .Cruces  BLM  District 
must  sign  the  petitions  for  the  election  to 
be  held. 

"All  ranchers  in  the  Las  Cruces  district 
should  make  an  effort  to  sign,"  said  the 
BorderBelles,  the  local  chapter  of  the 
Cowbelles. 

That  group  feels  this  is  the  ranchers' 
only  opportunity  "to  gain  a  voice  in  the 
operation  of  their  lands." 
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